EXHIBIT C
PART 3



United States Enforcement and EPA 300-B-00-014
Environmental Protection Compliance Assurance September 2000
Agency (2224A)

GUIDE FOR EVALUATING CAPACITY,

M ANAGEMENT, OPERATION AND

M AINTENANCE PROGRAMSFOR
SANITARY SEWER COLLECTION SYSTEMS



Evaluating CMOM Programs for Sanitary Sewer Collection Systems Draft

TABLE OF CONTENTS

1 INtroduCtion . ... .. o 1-1
L1 OVEVIBW o e 11
12 Purposeof CMOM Programs . . .........c.uuiiiinnnnnnnnnn.. 1-1
1.3 NPDESRegulatory Compliance . .............. ... ... ... 1-2
14 Purposeof ThisGuide . ......... ..., 1-3
15 EPA’sProposed CMOM Regulations . . ...................... 1-3
16 RegiondMOM Program .. ...t 1-4
1.7 Who Should Read ThisGuide? .......... ... .. ... 1-4
18 HowToUseTheGuide ....... ..., 1-5
19  Terminology ... ..ot 1-6
2. Collection System Capacity, Management, Operation, and M aintenance
Programs . . .. e e 2-1
21  Management Program . ......... ... 2-4
211 Organizaional SLrUCtUre . . ... ... e 2-5
212 TraniNg . ..ottt 2:9
213 CoMMUNICARION . . . .ottt e e e 2-11
214 CUSlOmMEr SEIVICE . . vttt e e 2-12
2.1.5 Management Information Systems. . .. ......... .. . 2-14
2.1.6 SSO Notificaion Program .. ...ttt 2-15
217 Lega Authority . ... ... 2-15
2.2  Colledion System Operation . ... ..., 2-17
221 BUAGELNG . . oot 2-:18
222 Compliance. . . ... 2-19
223 MONITONNG . ..t 2-20
2.2.4 Hydrogen Sulfide Monitoring and Control .. .................. 2-20
225 SAElY .. 2:22
2.2.6 Emergency Preparednessand Response . .......... .. ... ... 2-24
227 MOOENG ... o 2:26
228 ENQINEEING . ..ot 2:-27
229 PUMPSIAONS ... ..ot 2-29
Draft i September 30, 2000



Evaluating CMOM Programs for Sanitary Sewer Collection Systems Draft

2.3 Collection Systems Maintenance Programs . . . ... ..., 2-30
231 Maintenance Budgeting . . . .. ... 2-30
2.3.2 Planned and Unplanned Maintenance ........................ 2-31
233 SewerCleaning . . ....coii i 2-37
2.34 Partsand Equipment Inventory . ........ ... . 2-38
24  Sewer System Capacity Evaluation .............. ... . .. 2-40
241 HOWMONITONNG . ..ottt e e e 2-41
2.4.2 Manholeand Pipelinelnspection . ............ .. ... ... .. ... 2-42
2.4.3 Smoke Testing, Building Inspections and Dyed Water Flooding . ... 2-42
244 Closed Circuit TEleVISION ... ..ot 2-43
245 Rehabilitation . .......... .. 2-44

3.0 Checklist for Conducting Evaluations of Wastewater Collection System
Capacity, Management, Operation, and Maintenance (CMOM)

Programs . .. ... 31
Appendix A Collection System Performance Indicator Data Collection Form ....... A-1
Appendix B Interview Scheduleand Topics ...........c .. B-1
RE O ENCES . .. R-1

Draft i September 30, 2000



Evaluating CMOM Programs for Sanitary Sewer Collection Systems Draft

CHAPTER 1. INTRODUCTION

1.1 Overview

Sanitary sewer colledion systemsaredesigned to removewastewater fromhomesand other buildings
and convey it to a proper treament fadlity and dsposal locaion. The wastewater colledion system
is a aiticd element in the succesdul performance of the wastewater tregment process EPA
estimates that colledion systems in the U.S. have areplacement value of $1to $2 trillion. Under
certain conditions, poorly designed, built, managed, operated, and/or maintained systems can pose
risks to public hedth, the environment, or both. These risks arise from sanitary sewer overflows
(“*SS0s’) inthe wlledionsystemor by compromised performanceof thewastewater treament plant.
Effedive and continuous management, operation, and maintenance, as well as ensuring adequate
cgpadty and rehabili tation when necessary, are aiticd to maintaining colledion system cgpadty and
performance while extending the life of the system.

However, the aurrent performance of many colledion systemsis poor. Contributing to this problem
isthefad that many colledion systems have receved minimal maintenancefor many yeas. Thislack
of effort hasresulted in deteriorated sewerswith subsequent overflows, cave-ins, hydraulic overloads
at treament plants, and other safety, hedth, and environmental problems. Asone of the most serious
and environmentally threaening problems, sanitary sewer overflows are afrequent cause of water
quality violations and are athrea to public hedth and the environment. Bead closings, flooded
basements, closed shellfish beds and overloaded wastewater treament plants are some symptoms of
colledionsystemswithinadequate cgadty andimproper management, operations, and maintenance.
These problems crede the need for both the wlledion system authority and the regulatory
compliance aithority to conduct more thorough evaluations of sanitary sewer colledion systems.

1.2  Purpose of CMOM Programs

The pupose of cgpadty, management, operation, and maintenance (“CMOM”) programs is to
optimize labor, materials, money, and equipment. In other words, the goal of such programsisto
manage the system's human and material resources as effedively as possble while adieving
regulatory compliance and delivering ahigh level of serviceto customers. The benefits of a CMOM
program include:

. Ensuring the availability of facilities and equipment as intended. This means
that the conveyance capacity of the collection system is maintained as
originally designed. Managers of agood CMOM program will also plan for
changes in capacity needs and react accordingly, before problems occur.

. Maintaining the reliability of the equipment and facilities as designed.
Collection systems are required to convey raw wastewater 24 hours per day,
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7 days per week, 365 dhys per yea. Reliability isa aitica component of the
operation and maintenanceprogram, if fadli tiesand operatorsare not reliable,
then performanceof the wlledion systemto operate asdesigned isimpaired.

. Maintaining the value of the investment. Colledion systems represent major
capital investments for communities and are one of the communities major
capital assts. If aCMOM program is not in place equipment and fadlities
will deteriorate through normal use axd age. Maintaining the value of the
cgpital as=t is a major goa of the CMOM program. This will result in the
need for ongoing investment to ensure design cgpadty while maintaining
existing fadlities and equipment and also extending the life of the system.

The performanceof wastewater colledion systemsclealy isdiredly linked to the dfedivenessof the
CMOM program for the system. Frequent stoppages in the system that result in overflows and
badupsare performance haraderisticsof asystemthat has an inadequate CMOM programthat has
falled to maintain the cgoadty of the system. Other major performance indicaors include pump
station reliability and equipment avail ability and avoidance of catastrophic system failures sich as
collapsed pipe.

In effed, aCMOM program is what a mlledion system authority uses to manage its assts, in this
case, the wlledion system itself. The CMOM program is comprised of a set of best pradices that
have been developed by theindustry and are goplied over the antirelife g/cleof the @lledion system
and include:

. Design and construct for O&M

. Know what is in the system (inventory and physicd attributes)

. Know whereit is at (maps and location)

. Know what condition it isin (assessnent)

. Plan and schedule work based on condition and performance

. Repair, replace rehabili tate based on condition and performance

1.3  NPDES Regulatory Compliance

EPA and state NPDES compliance inspedors evaluate @lledion systems and treament plants, in
part, to determine compliancewith permit conditions regarding proper operation and maintenance.
These permit conditions are based on current regulatory language & 40 CFR 12241(e) which states
that: “The permittee shall at all times properly operate and maintain all fadlities and systems of
treament and control (and related apputenances) which are installed or used by the permitteeto
adiieve compliance with the conditions of this permit.” Additionally, some permits may contain
language explicitly prohibiting unpermitted dscharges including dry weaher overflows. Poor
operation and maintenance pradices frequently lead to unpermitted discharges.
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Until recently, the only guidancefor inspedors making determinations regarding compliancewiththe
requirement for proper operation and maintenance is provided in one portion of the NPDES
Compliance Inspection Manual (September 1994 EPA Doc. No. 300-B-09-014). Evaluating
CMOM Programs for Sanitary Sewer Collection Systems is designed to complement and enhance
the current information avail able to inspedors who evaluate systems for evidence of proper O& M.

By reviewing this document, the regulated community can also become familiar on the aiteriaused
by regulatory compliance inspedors in making these determinations. Colledion system authorities
can audit their own systems against the cdhedlistsin Chapter 3 to determine whether they follow the
recommended pradices and addressany discrepancies as nealed in order to reducethe posshili ty for
SS0Os and improve or maintain compliance

1.4  Purposeof ThisGuide

The purpose of this guide is to serve & a supdement to EPA’s NPDES Inspedion Manua and
provide compliancemonitoring inspedorswith additional information and insight that will help them
determine whether aCMOM program is adequate for a spedfic colledion system. Auditors sould
usethe dnedklist in Chapter 3 asthe primary tool for questions during the paperwork review portion
of the audit and/or onsite evaluation. Auditors are strongly encouraged to review the guidance
portion of this document prior to conducting audits. The guidance provides a badground for the
information in the dedlist and is a good reference document.

15 EPA’sProposed CMOM Program

In the future, CMOM will be an regulatory requirement for municipal NPDES permittees. EPA is
currently working to propose an NPDES regulation for municipal sanitary sewer colledion systems
and the wntrol of sanitary sewer overflows (SS0s). The proposed regulation hes three major
provisions related to controlling SOs:

. Standard permit conditions. Standard permit conditions will address

- Recordkeeping and reporting requirements for SSOs

- Public notification requirements for SSOs

- Capacity assurance, management, operation, and maintenance
requirements for municipal sanitary sewer collection systems

- Prohibition of SSO dischargesto waters of the United States.

. Municipal satellitecollection systems. Theregulation addressesthe need for
satellite systems to obtain NPDES permit coverage. Satellite systems are
collection systemsthat do not treat and discharge their wastewater. Rather,
they convey flows to a treatment facility where the NPDES permittee is a
different municipal entity.
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. Emergency overflow structures. The regulation provides criteria for
evaluating the locaion of constructed emergency overflow structures for
colledion systems.

Once fina, this regulation is likely to establish NPDES permit conditions requiring cgpadty
assurance, management, operation, and maintenance(CMOM) programsfor systemsto bedeveloped,
implemented and periodicdly audited. Sincethe(draft) proposedrule addressesCMOM self-auditing
requirements, fadli ties may want to use the guidancein this document to familiarize themselveswith
the aeas future audits may entail under the rule and gain some experience with CMOM.

16 Region 4 MOM Program

EPA’s Office of Compliance @ordinated with EPA Region 4 on development of this document.
Region 4 creded the* Publicdly-Owned Treament Works MOM ProgramsProjed” under whichthe
region asks permitted wastewater utili ties, and any associated satelli te utilities, to perform a detailed
audit of the management, operation, and maintenance (MOM) programs asociated with their
fadlities. Participants provide areport which includes the audit results, any improvements that can
be made, and any schedules necessary to make those improvements. By self-disclosing any needed
improvements, the participants can be digible for significantly less civil penalties while under a
remediation schedule.

This guidanceis based mainly on the Region 4 MOM Audit Program. However it is aso intended
to provide flexibili ty for NPDES compliance programs with limited resources for conducting audits.
Therefore, some of the more spedfic items of the Region 4 program have been omitted in order to
provide a more streamlined inspedion framework. The fundamental concepts behind CMOM have
been maintained in this

document.

By drawing on the most important elements of the region’s program in addition to existing NPDES
inspedion gudance and the field expertise in NPDES compliance monitoring, the CMOM guidance
providesa comprehensiveframework for inspedorsand theregulated community alikein determining
whether operations and maintenance throughout the POTW are being appropriately exeauted.

1.7 Who Should Read This Guide?

Although the primary audience for this document is composed of EPA and state compliance
monitoring inspedors, the guidanceis aso intended for use by the regulated community — utili ties,
colledion system managers, wastewater authorities, aswell as consultantsor third-party compliance
auditors. The audienceisnot limited to municipal fadli ties— industrial wastewater treament system
managers can aso apply the information in these guides to their fadlities.

In short, the guidance provided in this document is applicable to small, medium, and large systems,
both publicly and privately owned systems; and both regional and satellite mlledion systems.
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Regardlessof size, ead utility will have systemsand pradicesuniqueto itscolledion system. While
these spedfic charaderistics will vary among systems, the CMOM concepts and best pradices will
apply to all. Where gpropriate, this document provides guidance on the differences.

Because the guide provides a framework for evaluation of the system, it may provide the regulated
community an understanding of the expedations of the NPDES authority asit assessesthe adequacy
of programs that addresscapadty, management, operations, and maintenance.

1.8 How to Usethe Guide

The guide and chedlist support athreetiered approach to the CMOM audit:

. Overal evauation of the CMOM program based on interviews with
management and field personnel and observation of routine adivities and
functions

. Review of pertinent information and data contained inrecordsand information

management systems
. Evaluation based on field/site inspedions.

Chapters 2 and 3 of this document present detailed information on conducting audits of colledion
systems. Chapter 3 contains the comprehensive audit chedklist and is supported by the information
provided in Chapter 2. Both chapters present and dscussthe CMOM concepts and programs in
terms of the wlledion system inspedion or audit. Where possble, we have presented red-world
examples designed to provide auditors an insight into what they may seewhile conducting an acual
audit. Chapter 2 providesabreg-down and overview of ead CMOM concept and what to look for
when evaluating the system. Chapter 2 esentialy defines the CMOM elements for the auditor. It
then follows through with a discusson of the indicaors or other clues the auditor should be avare
of. The gpendices also present additional information taken from industry manuals and other
references.

We cannot over-stress the importance of the “one size does not fit all” approach to evaluating
CMOM programs. Theprinciplescovered inthisguidance ae alvisableto al wastewater colledion
systems however, they may be implemented through different means depending on the system. In
some occasional cases, aCMOM feaure may not be implemented at all, due to charaderistics of the
system. An auditor should be aleto look at the system as awhole and determine whether certain
key elements should be or are present and to what extent the system incorporatesa CMOM principle.
Generally, when fadlities adequately pradice the principles laid out in this guidance, they will
experience fewer overflows and therefore fewer instances of noncompliance
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Auditorswill also find that the locaion or names of some documents, logs, or reports may vary from
fadlity to fadlity. The guidancetriesto provide ageneral description of the materials the auditor
should request. Fadlities may differ with regard to exadly what they cdl a particular document or
whereit is gored.

For regulatory complianceinspedorswho visit afadlity more than once, it may not be necessary to
go over cetain CMOM elements at eat visit. For instance while it would be valuable for the
inspedor to closely study system design documents initially, a less detailed evaluation may be
sufficient in subsequent visits to the same fadlity.

1.9 Terminology

Theterm“audit” isused most frequently in thisdocument inlieu of “inspedion.” Since“inspedion”
generally refers to an evaluation conducted by the NPDES regulatory authority, “audit” is used to
capture the wider universe of evaluations (e.g., those nducted by the fadlity itself or by athird-
party auditor).

Similarly, thetermused to describethe person conducting the CMOM evauation or audit is“auditor”
-- this could be ather the state or EPA NPDES compliance inspedor, someone from the sewer
colledion system authority, or an external or third-party auditor hired to evaluated the system.

Throughout the guide we refer to the regulated NPDES permittedcolledion system as the “ utili ty,”
the “regulated entity,” the “sewer colledion system agency, ” or the sewer “authority.” Most often,
the term “authority” is used and refers to the group of individuals responsible for the alministration
and oversight of the sewer systemand itsasciated staff (in either amunicipal or industrial context);
cgpadty evaluation, management, operation, and maintenance, programs; equipment; and fadlities.
Theterm*“fadlity” isused to refer to the adual objedsthat make upthe mmponents of the wlledion
system (e.g., pump stations, yards, storage aeas, office spacewhere recrds are maintained).
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1CHAPTER 2. COLLECTION SYSTEM CAPACITY,
M ANAGEMENT, OPERATION, AND M AINTENANCE
PROGRAMS

EPA’s Office of Compliance has prepared the “Guide for Evaluating CMOM Programs at Sanitary
Sewer Colledion Systems’ to support inspedion personnel in conducting asessments of CMOM
programs. Ultilities will aso find this guide useful for the purpose of conducting self-audits or
evaluations of their programs. The basic goal in conducting a CMOM assssnent is to gather
information about the faali ty that will provide the auditor with awell-informed understanding of the
cgpadty, performance and therefore the cmpliance status of the fadlity. Conducting such an
assessment will help to:

1 Identify and document SSOs
2. | dentify potential SSOs due to cgpadty limitations
3. I dentify potential SSOs due to failure to maintain.

Thismanual has been prepared to assst auditorsin achieving thisgoal by presenting aframework for
the assessment and providing the auditor with technicd guidance The Guide asaumes that the
auditor will have aworking knowledge of colledion systems, the NPDES program, and, inthe cae
of state and EPA complianceinspedors, experience onducting inspedions.

Thischapter providesan overview of the CMOM program elements. Theinformation presented will

helpan auditor evaluate wastewater coll edion system operation and maintenance procedures. The
key elements of the CMOM program, which are presented in detail in the following sedions,
include:

. Colledion System Management
. Colledion System Operation
. Colledion System Maintenance

. Sewer System Capadty Evaluation.

For EPA and State inspedors, conducting an evaluation of colledion system CMOM programs
shares many similaritieswith other types of complianceinspedions. Overall, the auditor will review
records, interview authority staff and conduct field inspedions, generally in that order athough
tallored, if necessary, to med site-spedfic needs. Prior to performing the on-site interviews and
inspedions, preliminary information may be requested that will provide the inspedion team with an
overall understanding of the organization and the CMOM programs. This information may be
reviewed before the onsite adivities are conducted to allow for a more focused approac to the
inspedion. Thisinformation also provides a basis for more detailed data gathering duing on site
adivities. Examples of information typicaly requested prior to theinspedion may include wlledion
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system mester plans, cagpital improvement projeds (CIP) plans, emergency response plans, recent
SSES reports, engineaing studies and the training plan. Depending on hev much informationis
neededthe wlledion system authority may need ample lead time to gather and copy these
documentsAlternatively, the auditor may off er to review thedocumentsand kringthem badk when
doingthe onsiteinspedionso that extra mpiesarenot necessary. No matter which methodisused,
theimportance of up-front preparation canna be overemphasized. With the exception d pump
stationsand manhdes, much of the wlledionsystem isnaot visible. Therefore, the more complete
the auditor’s understanding d the system is prior to the asssnent, the more succesful the
assessment will be.

The auditor will then proceel with the onsite adivities. Guidance for condwcting compliance
inspectiongxistsin theform of the September 1994NPDES Compli ancelnspedion Manual (EPA
300-B-94-014)TheManual providesthegeneral proceduresfor performingcompli anceinspedions
andisavaluable sourceof information onsuch topics as entry, legal authority and resporsibiliti es
of the inspedor. AlthoughCMOM evauations are not spedficdly addressed in the manual, the
general inspection procedures can be applied to CNi3pédions. Another goodreferencefor
general inspection informationtise Multi-Media Inspedion Manual, NEIC, March 1992 (EPA-
330/9-89-003-R). However, there ae some isaies with entry that are spedfic to CMOM
inspections. The auditor shoud be avare that some colledion system comporents may be on
private property and they must gain entry properly through the property owner.

During the opening conference, the auditor shoud establish an agenda for record review, staff
interview,andfield inspedions. It isimportant for the authority to know what type of information
the auditor is ®eking so that it can be provided in atimely and efficient manner. Therefore, the
auditormight request these documents in advance of the inspedion a at the opening conference
Listed below are some of the records, plans and aher documents that an auditor might exped to
review in a CMOM inspection.

Documentsto Review Include:
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e Organization chart(s) e Coallection system master plan

o Staffing Plans e Capital improvement projects (CIP) plan
e Job descriptions  POTW Flow Records

* Sewer Use Ordinance o Safety manual

e Overall map of system showing facilities such | ¢ Emergency response plan
as pump stations, treatment plants, major | ¢ Management Policies and Procedures

gravity sewers, and force mains » Detail ed maps/schematics of the collection
e O&M budget with cost centers for wastewater system and pump stations
collection e Work order management system
» Peformance measures for inspection, cleaning, | ¢ O&M manuals
repair, rehabili tation e Materials management program
e Recent annual report if available *  Vehicle management
* Routine reports regarding system O&M | ¢  Procurement process
activities e Trainingplan

Theabovelist isnot al inclusive. The Wastewater Collection System Audit Data Form, included as
Appendix A, providesexamples of the types of information an auditor should attempt to obtainwhile
onsite.

A schedule should be establi shed by theinspedion teanfor the staff interviewsand field assessments.
Interviews are generaly conducted with line managers and supervisors who are responsible for the
various O&M adivitiesand support services gaff from engineging, construction, human resources,
and purchasing, where gopropriate. Appendix B presentsan example agenda and schedulethat would
be used for alarge authority. Authority size and the system’ s physicd charaderisticswill determine
the length of time neaded for the inspedion. A guideline for the time required, given atwo person
inspedion tean, would be two days in the smallest town, and aweek or more for large systems.

Field inspedions are typicaly conducted after interviews. Thefollowingisalist of typicd field sites
the team should inspea:

. Medhanicd and eledricad maintenance shops

. Flee maintenance (vehicles and other rolli ng stock)

. Materials management; warehouse, outside storage yards

. Field maintenance equipment; crew trucks, medianicd and hydraulic deaning

equipment, construction and repair equipment, and television inspedion equipment
. Safety equipment

. Pump stations of several types and sizes

. Dispatch and SCADA systems

. Crew fadlities

. Training fadlities

. Chemicd application equipment and chemicd storage aea(use of chemicdsfor root

and grease ontrol, hydrogen sulfide @ntrol [odors, corrosion))
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. Where gplicable, sanitary sewer overflows
. A small, but representative, sampling of manholes
. The POTW to dbserve influent charaderistics and flow records.

The auditor is reminded to take gopropriate safety precaitions. Colledion systems may present
physicd, biologicd, chemicd and atmospheric hazads. Safety equipment should include ahard hat,
sted-toed boots, safety glasses, gloves and for those with prescription eyeglasss, eyeglass $raps
are very important. A flashlight is also useful for collection system inspections.

Colledion system operatorstypicaly ded with manhole cover removal and other physicd adivities.
The auditor shoud refrain from entering confined spaces. A confined spaceis defined by the
Occupational Safety and Hedth Administration to mean a spacethat: (1) Islarge enoughand so
configured that an employee chadly enter and perform assggned work; and (2) Has limited or
restricted means for entry or exit; and (3htsdesigned for continuows employeeoccupancy. A
"permit-requirectonfined space(permit space"” meansa cnfined spacethat has one or more of the
following charaderistics: (1) Contains or has a potential to contain a hazadous atmosphere; (2)
Containsamaterial that hasthe patential for engufingan entrant; (3) Hasan internal configuration
suchthat an entrant could be trapped o asphyxiated by inwardly converging walls or by a floor
which dopes downward andtapersto asmall er crosssedion; or (4) Containsany ather recognzed
serious safety or health hazard.

OSHA has promulgated standards for confined spaces, however, these do nd apply diredly to
municipalities.except in those states that have goproved plansand have asserted jurisdiction unagr
Sectionl8 d the OSHA Act. Contrad operators and private fadliti esdo have to comply with the
OSHArequirementsandthe auditor may findthat some municipaliti esdoso ontheir own. In sewer
collectionsystems, thetwo most commonconfined spacesaretheunderground pumpingstation, and
manholes.The underground pumpingstationistypicaly entered througharelatively narrow metal
or concrete shaft via afixed ladder. Auditors conducting the field evaluation comporent of the
CMOM audit shoud be ale to identify and avoid permit-required confined spaces. Confined
spaces may have signage posted near their entry containing the following language:

DANGER-PERMIT REQUIRED-CONFINED SPACE
AUTHORIZED ENTRANTSONLY

If confined space entry is absolutdy necessary, auditors should consult with the utility first,

have appropriate training onconfined space antry, and use the proper hazard detection

and personal safety equipment. Moreinformation onconfined space entry can be foundin “Operation and
Maintenance of Wastewater Coall ection Systems,” California State

University, Sacramento (Phore number: 916:2786142).

However most confined spacesthe auditor will encourter in coll edion system inspedionswill be
unmarked.
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21 M anagement Program

Thecolledion system management program isthe bad<bonefor operation and maintenance adivities.
The purpose of the management program isto promote responsible and effedive @lledion system
operations and maintenance. The goals of a management program should include:

. Protedion of the public hedth and prevention of unnecessary property damage.

. Minimization of infiltration, inflow and exfiltration and maximum conveyance of
wastewater to the wastewater treament plant.

. Provision of prompt response to serviceinterruptions.

. Use of alocated funds efficiently.

. | dentifying and remedying design, construction and operational deficiencies.

. Performance of all adivitiesin a safe manner so asto avoid injuries.
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Without the proper policies, procedures, management M anagement Documentsto Review
and training systems, operation and maintenance

adivities may ladk organization and predsion,* Organizationchart(s)

resulting in potential risk to human hedth and” Staffing Plans — Number of people and
envi.ronmental contamination of surrounding water, if;;ﬁ:;ifm for each classfication
bodies, lands, dwellings, or groundwater. The, sayer Use Ordinance

following sedionsdiscussthe dementsof a wlledions Safety manual

system management program. * Training Program documentation.

2.1.1 Organizational Structure

An important comporent of a @lledion system authority’s CMOM program is the system’s
organizationastructure. Thisinformation may take theform of an organizaional chart or narrative
descriptionof roles and resporsibiliti es, or both. Thereisnosingle model for how an arganization
shouldbe structured. However, regardlessof the speafic organizaional structure, authority for
CMOM adivities and roles and resporsibilities ioud be dealy defined, documented, and
communicated. In looking at the organizational chart, the auditor should look for the following:

. In general, no ore individual shoud have more than seven individuals reporting
direaly to him or her. The seven individuals may have more people reporting to
them. This prevents the top managers from having to track too many individuals.

. Operationsnd maintenancestaff shoud idedly ead report to the same manager or
director,except in very small systems. The manager or diredor shoud have overall
collection system responsibility.

. In some systems, maintenance may be caried ou by a dty-wide maintenance
organizationyhichmay also beresporsiblefor such dverse adivitiesasroad repair
andmaintenanceof thewater distributionsystem. Thiscan be an eff edive gproad,
but only if adequate lines of resporsibility and communication with cther areas of
the collection system are established.

In a properly implemented program, staff and management shoud be &le to articulate their
job/position responsibilities.

The operation and maintenance of wastewater colledion systems is a demanding and exading
occupation. It requires personnel with the technicd know-how and competenceto provide dl the
servicesto every asped of the wlledion system. Personnel must be trained to ded with constantly
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changing situations and requirements, both regulatory and operational. For ead job/position, the
following types of information should be included:

. Nature of the work to be performed

. Examples of the types of work

. Minimum requirements for the position

. Desirable experience and training

. Necessary spedal qualificaions (e.g., certifications).

Theinclusion of job descriptionsaspart of the organizaional program helpsensurethat al employees
know their spedfic job responsibilities and have the proper credentials to be hired for the job. An
auditor should look for indicaions that responsibilities are cmmunicated to employees. Such
indicationsmay includetraining programs, medings between management and staff, or policiesand
procedures. In addition to reviewing documentation of these items, it is useful in the course of
interviews with staff to discuss $aff management. The auditor should note whether staff receve a
satisfadory explanation of their job descriptions and responsibilities. 1n addition, when evaluating
the CMOM program, job descriptionswill help an auditor determine who should beinterviewed and
who has gedfic responsihili ties.

The system’s personrel requirements vary in relation to the overall size and complexity of the
colledion system. They will aso depend uponthe olledion system operators other
responsibilities. In very small systems these resporsibilities may include operation of the
wastewatetreament plant as well as the lledion system. In many systems, coll edion system
personnebre resporsible for the storm water as well aswastewater coll edion system. References
providingstaff guidelinesor recommendationsare avail ableto help the auditor determineif staffing
is adequate for the facility being inspected. These references include:

. ManpowerRequirements for Wastewater Colledion Systemsin Cities of 150000
to 500,000 Population, USEPA. March 1974, (PB95157442)

. ManpowerRequirements for Wastewater Colledion Systems in Cities and Towns
of up to 150,000 Population, USEPA. March 1974, (PB227039)

. Operation and maintenance of Wastewater Colledion Systems, Volume II,

California State University, 1995.

Thefoll owing tables have been taken from the EPA documents li sted above to provide the auditor
with gudance on staffing requirements. However, the auditor shoud nde the age of these
documentand take into acourt techndogicd advancesthat have occurred sincethe time of their
publicationthat might reduce staffing requirements. For instance the advance of telemetering
equipmentsuch as "SCADA" has likely reduced the number of field inspedion staff needed for
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systemswith several pump stations. Other system-specific characteristics should a so be accounted
for when using these tables. An example of this might be collection systemsthat are not primarily
constructed of brick. Those systems do not require the number of masons the tables specify.
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STAFF COMPLEMENTS FOR WASTEWATER COLLECTION
SYSTEM MAINTENANCE
POPULATION SIZE
Occupational 5,000 10,000 25,000 50,000 100,000

e @ | o |l ol o |l ool o]lo
Superintendent 1 5 1 10 1 20 1 40 1 40
Asst. Superint.
Maint. Supervisor 1 40 2 80
Foreman 1 15 1 20 1 20 1 40 1 40
Maint. Man | 1 15 1 20 1 20 1 40 1 40
Maint. Man | 1 15 1 20 2 60 3 120 5 200
Mason |1 1 40 1 40
Mason | 1 40
Maint. Eq. Op. 1 40 2 80 3 120
Const. Eq. Op. 1 15 1 20 1 20 1 40 1 40
Auto. Eg. Op. 1 40
Photo. Insp. Tech. 1 40
Laborer 1 15 1 20 2 40 2 80 5 200
Dispatcher 1 40 2 80
Clerk Typist 1 20 1 20
Stock Clerk 1 40 1 40
Sewer Maint. Staff 6 80 6 110 9 220 16 620 27 1060
M. Mech. Il (c)
M. Mech. | (d)
M. Mech Help. (d)
Const. Insp. &)(f)
Total Staff

(@) Estimated number of personnel.

(b) Estimated total man-hours per week.

(c) Multiply number of lift stations maintained by 8/3.
(d) Multiply number of lift station visits per week by 1.
(e) Multiply estimated construction site visits per week by 8/3.

(f) Determined by the number of Construction Inspectors employed and devel oped on ajudgmental basis.

Unit processes included in this Staffing Table are:

1. Maintenance of Sanitary sewer main lines & appurtenances (laterals are not included).
2. Maintenance of Storm sewer main lines.
3. Maintenance of lift stations.

4. Inspection of newly constructed sewer main lines and appurtenances.
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STAFF COMPLEMENTS FOR WASTEWATER COLLECTION SYSTEM MAINTENANCE
(Estimated Number of Personnel)
POPULATION SIZE

Occupational Title 150,000 200,000 300.000 400.000 500,000
Superintendent 1 1 1 1 1
Assistant Superintendent 1 1 1 1 1
Maintenance Supervisor 11 1 1 1 1 1
Maintenance Supervisor | 1 2 2 3 3
Equipment Supervisor 1 1 1 1 1
TV Technician || 1 2 2 3 3
TV Technician | 1 2 2 3 3
Foreman 2 3 4 5 6
Maintenance Man 11 3 5 6 8 9
Maintenance Man | 11 17 22 29 33
Mason |1 1 2 2 3 3
Mason | 1 2 2

Maint. Equipment Operator 6 8 12 15 18
Const. Equipment Operator 3 4 8 9
Auto. Equipment Operator 2 3 6
L aborer 7 10 14 18 22
Dispatcher 2 2 2 3 3
Stock Clerk 1 2 2

Clerk Typist 2 2 2

Sewer Maintenance Staff 48 70 88 116 131
Maintenance Mechanic 1l (a)

Maintenance Mechanic | (b)

Maint. Mechanic Helper (b)

Electrician (c)

Const. Inspector Super. (d)

Construction |nspector (€)

Total Staff

(@) Divide number of lift stations maintained by 15.
(b) Divide number of lift station visits per week by 40
(c) Divide number of lift stations maintained by 15.
(d) Determined by the number of Construction Inspectors employed and developed on a judgmental basis.
(e) Divide estimated daily construction site visits by 2.
Unit Processes included in this Staffing Table are:
1. Maintenance of sanitary sewer main lines and appurtenances (lateral lines are not included)
2. Maintenance of storm main lines
3. Maintenance of lift stations
4. Inspection of newly constructed main lines and appurtenances.
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The auditor may want to note the turnover rate and current levels of staffing, i.e. how many vacant
positions exist and for how long they have been vacant. This may provide some indication of
potential understaffing, which can creae response problems.

Most preventive maintenancetaskscan be performed by colledion systempersonnel, evenif they ladk
formal training. However, some preventive and corredive maintenancewill require spedal training.
Often, colledion system equipment needs to be repaired quckly. However, using unqualified
personnel risks eriousinjury, warranties may be nulli fied if repairs are not done properly by trained
people, colledion system componentsand private property may be damaged, citizensendangered and
SSOsmay result fromtheir adivities. Auditors $ould review spedfic qualifications of personnel and
determine if the tasks designated to individuals, crews, or teans match the job descriptions and
training requirements $elled out in the organization program. From an evaluation standpoint, the
auditor might try to determine what type of work is performed by outside @mntradors and what
spedfic work is reserved for colledion system personnel. If much of the work is contraded, it is
appropriate to review the @mntrad, and to look at the mntrador’s capabilities. If the contrador
handles emergency response, the auditor should review the contrad with the authority to determine
if the amergency response procedures and requirements are outlined.

2.1.2 Training

The commitment of management is key to asuccessul training program. The utility should arrange
for the presentation for training programsin order to demonstrate management support for thework
needed. Resourcesin the form of funding must be invested in the program for it to be productive.
A guideline for the typica amount of funding for training is 3-5 % of the authority’s grossbudget.

However, in very large authorities or those undergoing a lot of construction work this percentage
may be considerably lower. It should be noted that although training is not explicitly required under
current regulations, an authority with untrained or poorly trained colledion system operators runs
significantly more risk of experiencing non-compliance in the olledion system. The following
elements are esential to an effedively run training program:

. The program should have dealy defined goals and objedives and a detailed adion
plan with the necessary funding to cary it out.

. The program should have aformal feedbadk and participation program to open the
lines of communication between al participants.

. The program should include atraining committeewhich develops training program
goals and objedives.
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. The program should be innovative and geared to the spedfic needs of the
colledion system.

The authority should generally provide training in the following areas:

. Safety.

. Confined SpaceEntry - Every system should also have astrict policy and permit
program.

. Routine line maintenance - May be on-the-job (OTJ) training only.

. Pump Station Operations and Maintenance

. Eledricd and instrumentation - May be a @mbination of formal and OTJ training

(note that for safety reasons many systems limit their in-house dedricd tasks
unlessthey employ licensed and experienced, high woltage staff).

. SSO/Emergency Response - All field staff should be trained.

. Traffic Control (where goplicable).

. Reaord keeping.

. Public Relations.

Auditors sould be avare that personnel job descriptions often contain training requirements. The
responsibility rests with the colledion system to define those training requirements (based on
equipment, process regulatory, or hedth and safety needs). The auditor should determine from the
avail ablerecordsand employeeinterviewswhether thetraining requirementsinthejobs' descriptions
arebeing met. If they arenot being met, the auditor might attempt to determine the underlying cause,
e.g., ladk of management support, ladk of resource dlocation, etc.

The training program should identify the types of

training required and offered. Types of training Sources of Training

vary, but may include general environmenta

awareness training, training related to spedficTraning isrequired to safely performin_spections,

equipment, training on policies and p{ocajures’followreplacement_procedur&, and lubricate and
dtraini ducti int it clean parts and equipment. There are many sources

and training on conducting maintenance ativities. maintenance training;

Training oppatunities are avalable from a

multitude of sources, including communitye Manufacturer training

collegesor vocaiona schods, corresponcence In-hous_etraining

schools,industry seminars, courses offered by On-thejob (OTJ) training

manufacturersyorkshops offered by state and’ 'rggoﬁlsétr Z;;Viet;;a'ig';g é?gg;gz't:sm; tiors

federa!aut_hontl es,.and opar_ator exchangeg If the educatiorsl institutiors).

authority is carying ou its own training the
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auditorshoudreview one or more examplesof trainingmaterial sto answer thefoll owing questions;
Are the materials appropriate to the training topic and the level of those being trained? Are they
likely to acamplish the intended gaal? The auditor shoud consider whether, after reviewing a
pumpmaintenancemodue, he/she culd cary out thetask. If the answer isyes, it may be agood
training program. Also, the auditor should solicit operator opinions on the training they receive.

The authority should routinely assessthe dfedivenessof training through periodic testing, drill s,

demonstrations, or informal reviews, and improve training based on this assessment. Do they field
a maintenanceteam at thelocd Water Environment Federation"Operator’ s Challenge? Auditors
canevauatetraining byreviewingcertain aspedsof coll edionsystem performancethat arediredly

impactedby the dfedivenessof the training program. For example, suppase there has been an

increasan the number of personnel injuries, or perhaps an increase in complaints from citi zens.

These types of incidences are a possible indication that training deficiencies may exist.

It is important that employee participation in training programs is tracked. Information that
should be tracked for each employee includes:

. Employee identification and title.

. Employee certifications/licenses.

. Classes attended.

. Test results, if applicable.

. Continuing education credits awarded.

2.1.3 Communication

Communicaion is essntial to ensuring colledion systems run efficiently and effedively. The
colledion system authority should be able to describe procedures for both internal communication
and external communicaion. External communicaion may consist of outreadvpublic education and
customer service Internal communicaion may consist of medings, newdletters, and performance
reviews. E-mail and wirelesscan be important tools for day-to-day, red-time cwmmunication.

It is espeaally important that an effedive communication link exists between wastewater treatment
plant operating crews and colledion system crews. Thislink is critica to ensure optimization of
treagment plant operations, such as acoommodating high flows or other conditions that may stress
treament processes. Insmaller communities, theindividualswho operatethetreament plant may also
operate and maintain the clledion system. Idedly, the auditor wantsto look for both formal, routine
communicéion (i.e. dally, weekly or monthly meetings, regular memos or reports) as well as
informal, red-time lines of communication.
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The auditor should attempt to determine the lines or medhanisms of internal communication within
the colledion system to ensure dl employeesreceve information and have an appropriate forumto
providefeedbadk. The auditor should assessthelevel of communication at thefadlity by interviewing
several levels of staff or by smply observing the olledion system teams on work assgnments. The
colledion system authority should have procedures and be &le to demonstrate internal
communication between the various levels and functions of the fadli ty regarding its management,
operations, and maintenance programs.

Effedive internal communication requires flow both from the top down as well as from the bottom
up. Top-down communication can bethrough hulletin board posters, paychedk inserts, regular staff
medings, eledronic mail or informal brown-bag lunch discussons. Bottom-up communication may
include establishment of environmental committees, confidential hotlines, eledronic mail, or dired
open discusson. Managers may also dffer incentivesto employees for performance, and encourage
them to submit suggestions for ways to improve the performance of the wlledion system. Since
employeesareon the“front lines,” they are often an excdlent sourceof ideas, isaues, and information
about what is going on at the work site. In this context, the auditor can ched for morale-boosting
adivities or reward programs, such as “employeeof the month” and “operator of the yea.”

2.1.4 Customer Service

A criticd asped of external communication is customer service The austomer service program
should have in place asystem to record all incoming inquiries, service requests, or complaints and
proceduresfor assgning those inquiries, requests, or complaintsto the responsibleindividuals. The
procedure should ensure that all relevant information is recorded concerning the inquiry, complaint
or request. The auditor should review a seledion of customer complaint records, looking for the
following:

. Personnel who receved the complaint;

. Date of the inquiry, complaint or request

. Nature of the inquiry, complaint or request

. Location of the problem

. To whom the follow-up adion was assgned

. Date the follow-up adion was assgned

. Date the inquiry, complaint or request was resolved.

This system, whether electronic or paper, (for al but the smallest systems this function should be
eledronic) will alow the wlledion systemto ensureit addressesall incoming inquiries, requests, and
complaints. From this, managers can either develop or change programsto better addressthe aeas
of issue/concern.

Draft 2- 14 September 30, 2000



Evaluating CMOM Programs for Sanitary Sewer Collection Systems Draft

To fully understand the context of customer inquiries, requests, and complaints, an auditor should
understand the history, topography, boundaries, and demographics of the lledion system’s
jurisdiction before site evaluations are conducted. Awarenessof past isales, population served,
compliancehistory, and other elementswill help an auditor determine whether the anount and types
of inquiries, requests, and complaints are increasing or deaeasing. For example, there may have
been many complaints during a cetain week. The auditor can examine records from that week to
determine if there was a spedfic event, e.g., a large predpitation event, that caused the increasein
inquiries.

Staff who answer customer complaints, inquiries, or requests soud be provided with sample
correspondenaar "scripts’ to help gudethem throughwritten or oral resporses. The auditor shoud
look for procedures on hav to answer the telephore, e-mail, and aher communication wsed by
personnelAn auditor may evaluate staff telephore respornses by looking at the number of persons
avail able to answer cdls, the number of reped cdlers, average length o cdls, and/or volume of
calls per day.

Collectionsystem operators and their adivities are the most visible segment of any wastewater
treatmenbrganizaion. Workers projed a pullic image for their utiliti es on city and town streds.
For this reason, personnel need to be trained in what to exped in pubic situations. For example,
collection system managers $ioud be familiar with the aeas around pulic rights-of-way and
easementtd which their crews must gain accessto servicefadliti es. Managers and crew lealers
should know how to dealith the pulic when approacdhed. In particular, evaluate procedures for
workingin stregsandrights-of-ways. Methodsfor minimization d puldicimpad and protedion
of public safety should be evident.

Theexternal appeaanceof colledionsystemscrewsin thefield influencesthe pulic’'s confidence
in the authority or private utility. Auditors can observe if uniformsare provided for crewmen, and
whether vehicles aneiuipment are kept in goodworking ader and appeaance Vehicles sioud
be equipped with adequate energency lighting and flashers, traffic control signsand karriers, etc.
A well-disciplined crew nat only projeds favorably to the pubic, but also serves to improve
employeemorae. Inessnce, if the puldicis stisfied by paitiveimagesthey seein thefield, this
canonly help when the authority approades the pulic regarding rate increases. Before mlledion
systemservice or repair adivities begin, managers shoud provide the pulic written naices,
pamphlets, or information sheets that explain forthcoming activities.

It isimportant for wastewater managers to nde that the community often knows very little oou
thewastewater treament and coll edionindustry. The ommunity may only be avare of theindustry
or locd authority througharticles or in loca newspapers, and subsequently, only when thereisa
systemfailure or pipeline bre&. Therefore, the mlledion system must promote itself and its
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facilities and systems as a whole. Collection system representatives can talk to schools and make
presentationsto local officials and businesses about the wastewater field. Managers can participate
inlocal or statewide community activities such asfairs, trade shows, and historic events.
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2.1.5 Management Information Systems

Thefoundation of the authority’ s management system istheir management information system. The
ability of the authority to effedively manage its colledion system is diredly related to its ability to
maintain and have accesto the most up to date information concerning its fadlities. Maintenance
of thisupto date information isan effort involving all members of the authority from the staff person
answering the telephone to the worker inthe stred. A satisfadory management information system
should provide the authority with the following advantages:

. Faster information queries

. Maintain preventive maintenance and inspedion schedules
. Provide budgetary justificaion

. Tradk repairs and work orders

. Organize caital replacement plans

. Manage tools and equipment inventories

. Print out purchase orders

. Reaord customer service inquiries’complaints.

Colledion systems authorities have been increasingly moving towards computer-based systems to
manage data. Only the very smallest systems gill rely on paper datamanagement systems. Computer-
based M aintenanceM anagement Systems (CMM Ss) are designed to manage dataneadedtotradk the
colledion system’'sO& M performance. Geographic Information Systems (GIS) are used inthefield
to map and locate system components and because of its computer-based compatibility, can easily
beintegrated witha CMMS. However, it isimportant to note that the cmmputer based system can
only be & acarate & the datawhich is being generated in the field, most likely on paper.

Management information systems are aiticd to
the colledion system authority in that they help  Types of Management | nformation Tracking
ensure appropriate staffing and budgeting, proper
operation and maintenance, and compliancewith ¢ Customer servicetracking
environmental and safety requirements. ° Saely incidenttracking
Regardlessof the management information style Emergency rapome-tra(:kmg
_ _ Processchange tracking

chosen, the olledion system should havewritten . |nepection scheduling and tracking
instructions regarding the use of the management M onitoring/sampling schedules
information systems. These procedures may ¢ Compliancetracking
include operating the system, upgading the Planr‘(_ad maintenance_, schedules and work orders
system, accessng data ad information, and Part_s inventory tracking .

: .- Equipment and tods tracking.
developing and printing reports. The system must
be kept up-to date with acarate information.
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Work reports fromthe field crews must be complete, accurate and legible to be useful. If computer-
based, procedures should present the unique hardware and software requirements. The auditor
should interview collection system staff on their knowledge of these procedures. The auditor may
also select some number of complaints and see how well they can be tracked through the system to
an ultimate conclusion. Work reports generated by the field crew should be randomly chosen and
scanned for legibility and completeness. The auditor should do a random check of data entry
timeliness and accuracy. The auditor should obtain selected original data sources (such as field
reports), compare them to the appropriate database output to determine how long entry takes. This
will provide a check on how current the data base is and what the data entry backlog is.

2.1.6 SSO Notification Program

The authority must maintain a procedure which ensuresthat all SSOs are reported to the necessary
entities, e.g., drinking water purveyors, the public, and theregulatory authority. Theproceduremust
clearly indicate the chain of communication by which initial notification of an SSO will travel to
the proper personnel for reporting. The procedure should include the names, titles, phone numbers
and responsibility of all personnel involved. The auditor should verify that the personnel listed in
the procedure are still in the position listed for them and are aware of their responsibilities.

Theproceduremay allow for different levelsof responsefor different typesof SSOs. For example,
the regulatory authority may request that SSOs due to sewer line obstructions be reported on a
monthly basis. Therefore, the procedure may simply be to gather this information from the
maintenance information system and have the appropriate personnel put together areporting form.
A chronic SSO at a pump station overloaded during wet weather which discharges to a sensitive
water body may require a more complex set of notification procedures, including immediate
telephone notification to specified authorities.

The auditor should walk an overflow through the chain of eventsthat would occur from the initial
notification by choosing several random overflow events from the complaint records to track and
observeif al end up being reported as procedures dictate. The minimum information that should
bereported for an SSO includesthe date, time, location, cause, flow (may be estimated), how it was
stopped and any remediation methods taken. The auditor should not only verify that the SSO
notification procedures are appropriate but also verify that the authority has reliable methods for
detection of overflows and a phone number or hotline for the public to report overflow events as

they happen.

2.1.7 Legal Authority
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The collection system authority should maintain the legal authority necessary to regulate input to
thecollection system. Inputsto the collection systemincluderesidential and commercial customers,
satellite communities and industrial users. The legal authority may take the form of sewer use
ordinances, contracts, service agreements, and other legally binding documents.
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The pretreament program seeks to prevent the discharge of materials into the sewer system by
industrial users which interfere with proper operation d the mlledion system or wastewater
treatmentplant or cause the wastewater treament plant to violate its NPDES permit. The
pretreatmenprogram hasbeenin pacefor many yeasandiswell established. The auditor shoud
be aware that the pretreament program israrely administered by the lledion system authority,
rather wastewater treament plant personrel typicdly perform this function. At the time the
wastewatetreament plant submitstheir pretreament program totheregul atory authority, they must
include a statement from the City solicitoradher legal authority that the plant has the authority
to carry out the program. The auditor should verify the existence of this statement and inquire as
to whether any significant changes have occurred in the program such that the legal authority may
need furthereview. Further information onlega authority under the pretreament program may
be foundin "Procedures Manua for Reviewing a POTW Pretreagment Program Submisgon’,
USEPA, 1983 (NTIS PB93-209880).

Theauthority must aso have in pace asewer use ordinance (SUO). The purpose of the SUO isto
protectthe wlledion system from incompatible discharges. The sewer use ordinance shoud
contain,at aminimum, genera prohibitions, adequate grease cntrol requirements and measures,
prohibitions of storm water inflows and infiltration from laterals and new construction standards.

The grease oontrol sedion of the SUO should contain the
requirement to install grease traps at appropriate fadlities
(e.g., restaurants) and requirements that fadlitiesthat have, g anq explosion fezards
greasetrapsproperly maintain themand have them pumped. corrosive materials

out on aregular schedule. The SUO should also addres® Obstructive materials

periodic inspedions of grease traps by authority personnel* Material which may cause interference at

General Prohibitions

(note that this is often a function of the plumbing ::‘ZGIPOEVL hibit biological acivit
department) and the aility to enforce, i.e., levy fines on o theWP(I)(':I'Vr\;] % Ikt ooy My

persistent offenders. * Qils or petroleum products which may
cause interference or passthrough at the
The colledion system authority should have the power to POTW

prohibit storm water connedions to the sanitary sewer.* Fumetoxicity of reactivity

Such dired storm water connedtions are known asinflow.” 1"tcked a haulled wastes except at
Inflow can severely impad the aility of the cllection 9E9Meted points.

systemto transport flowsto the treament plant during wet

wedher, leading to overflows and non-compliance with the plant’s NPDES permit. Storm water
connedions may include cdch basins; roof, cdlar and yard drains, sump pumps, dired connedions
between the storm and sanitary sewers; and the dired entrance of streamnsinto the wlledion system.
The auditor should be avare that although this pradiceis now discouraged, during certain periods
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of time (in most cases prior to 1970), some authorities encouraged the connection of some of these
inflow sources to the sanitary sewer system.

The authority should also have the legal authority to control infiltration. Infiltration is the
groundwater which entersthecollection systemthrough cracksand defects. The SUO should contain
provisions for inspection and enforcement for customers contributing infiltration or inflow.

The collection system authority must have the authority to ensure that new and rehabilitated sewers
and connections have been properly designed, constructed and tested before being put into service.
This should take the form of design and performance specifications in the sewer use ordinance or
other legal document. It is especialy important that the authority maintain strict control over the
connection of private sewer lateralsto sewer mains. These connections have significant potential as
sources of infiltration. Standards for new connections should be clearly specified. The SUO should
contain provisions for inspection and approval by the authority of new connections and a program
to implement the requirements. An excellent method to maintain control over existing connections
is to require an inspection of the lateral prior to sale of a property. The SUO should also contain
enforcement provisions related to lateral sewers.

The collection system authority should have a comprehensive program which addresses flows from
satellite communities. Satellite communities must not be allowed to contribute excessive flows that
cause or contribute to overflows, flooding or non-compliance at the wastewater treatment plant.
Should any of these situations exist, it is not sufficient that the authority merely charges the satellite
community for the excessflow. The authority must be able to prohibit the contribution of the excess
flow. The auditor should be aware that, historically, control of satellite communities by many
authorities was insufficient. The auditor should review all contracts between systems and their
satellites (unless too numerous, then select representative contracts). Contracts should have a date
of terminationand allow for renewal under different terms. Contracts should limit flow from satellite
communities and limit wet weather flows.

2.2  Collection System Operation

Collection system operations include those areas of the CMOM program that cannot be referred to
as maintenance or administration management. Collection systems have little of what is
traditionally referred to as "operability” as compared to a wastewater treatment plant, i.e., the
number of waysto routethewastewater istypically limited. However, the design of somecollection
systems does alow flow to be diverted or routed from one pipe or another or even to different
treatment plants. This can be accomplished by redirecting flow at a pump station from one
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dischargegpaint to ancther or opening and closing valveson gavity sewersandforcemains. There
aremany reasons why the mlledion system authority may want to divert flows, amongthem, to
relieveoverloading ona system of piping a the wastewater treament plant or to add more flow to
piping serving an areanct yet fully developed so asto maintain a deansing velocity. There shoud
bedetail ed, written procedures avail able to gude mll edion system operators throughflow routing
activities. Also, there shoud be operating procedures for medhanica equipment such as pump
station pump on/off and service rotation settings or in-line grit removal (grit trap) operations.

2.2.1 Budgeting

The budget is one of the mastportant variablesin the CMOM program. Althoughan adequate
budgetis nat a guarantee of a well run colledion system, an inadequate budget will make this
achievenent difficult. Fundng has significant impads on staff and their ability to do their job.
Funding can come from a variety of sources, including user fees or appropriations from the State or
locd government. Auditorsneed to determinethe sourceof the authority’ sfunding and who controls
it. Auditors $houd request to review budget documents, summaries, or pie darts to lean more
about the systems’ funding.

A key element of the operation budget program is the tracking of costs in order to have acarate
records eat time the annual operating budget is developed. Having an annual baseline provides
documentation for future budget considerations and provides justification for future rate increases.
Colledion system management should be avare of the procedures for caculating user rates and for
recommending and making user rate dhanges.

Collection system antteament plant costs will often be cmbined into ore budggt, or they may
combinepartions of the budget in ead. For example, eledricd and medanicd maintenancework
performedby plant staff onapumpingstationmay be caried asan O& M cost in thetreament plant
budget, although pumping stations are generally considered to be a collectionceyspement.
Largerauthorities shoud be aleto present costsrelated to coll edion system only but small er ones
may not be able to.

The cost of preventive and corredive maintenance Examples of 0& M Budoet Items
andmajor colledion system repairs and alterations

aremajor itemsin the yealy operating budgt. Thee Motor Vehicles

utility shoud keep an adequate record o all* Maintenance materials and supies

maintenancecosts, both in-house and contraded,: gﬁg;?gta]es SAVICES
plusthe csts from spare parts. Thiswill assstin, i ties

thepreparation d the next yea’ sbudget. In generdl,. Capital
thereshoud be an annual (12 month cycle) budgete |abor (usually at least 50% of total budget).
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of discretionary and non-discretionary items. There may also be a Capital Improvement Plan (CIP)
which may encompass small projects (projectsin 1-2 year cycles) or larger projectsthat may take
3-5 yearsto complete. Larger projects may include items such as equipment, labor, training, or root
cause failure analysis.

The major categories of operating costs are labor, utilities, and supplies. Cost accounting for these
categories shouldincludeinformation on unit costs, total costs, and theamount/quantitiesused. The
auditor should review the current and proposed budget, and current year balance sheets. In
reviewing current and proposed expenditure levels, the auditor should consider:
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. How current sewer (or water/sewer) rates compare to ather communities in the
regionand State. There ae several sourcesfor thistypeof informationincludingthe
Raftelis Environmental Consulting Groupg s annual "Water and Wastewater Rate
Survey"

. Whetherthe budgetsinclude antributionsto cgpital reserve (sinking) funds. These
funds are savings for replacament of system comporents once they read their
service life.

. Whether all income from water and sewer billingstikzed ony to suppat those
functions, or if they go into the general fund.

2.2.2 Compliance

The Clean Water Act (CWA) prohibits the discharge of palutants to waters of the United States
unlesghedischargeisauthorized byan NPDES permit. The NPDES permit containslimitsonwhat
afadlity can dscharge, monitoringandreporting requirements, and aher provisionsto ensure that
thedischarge doesnot adversely aff ed water quality or puldic hedth. Generally, auditorswill find
thatthe NPDES permit regulates discharges from the dfluent discharge point at the associated
wastewatertreament plant. However, the mlledion system is an integral part of the entire
publically-ownedtreament works as a whole and unpermitted dscharges from sanitary sewer
systems to waters of the U.S. constitute a violadidhe CWA, aswell aspaose apotential pulic
healthhazad. Some NPDES permits may contain requirements that expli citly state that SSOs are
prohibited.

Furthermoreead NPDES permit contains $andard conditionsbased on current regulatory language
at 40CFR 12241(e) which statesthat: “ The permitteeshall at al timesproperly operate and maintain
all fadlities and systems of treament and control (and related appurtenances) which are installed or
used by the permitteeto achieve compliance with the conditions of this permit.” Poor colledion
systenoperationand maintenancepradices, particularly thosethat lead to SSOs, would violate this
permit condition. Determining compliance with permit conditions regarding proper operation and
maintenancelargely involvesthe evaluation of CMOM programsat colledion systems (and treament
plants). As mentioned in Chapter 1, EPA isin the processof propasing regulatory languege that
would add to the eisting language regarding operations and maintenance and daher areasrelating
to SSOs.

Every effort shoud be made to achieve compliance throughO&M program management before
regulatory agencies mandate compliance through enforcement. Comghainsacdieved orly
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by the result of administrative orders asmhsent agreements can consume enormous amourts of
time and money.

Under certain circumstances, e.g., asdireded by a consent deaeeor administrative order, colledion
system agencies may be required to develop compliance tracking systems that include spedfic
requirements and the time periods or dates on which those requirements must be completed. This
helps ensure dl proper adivitiesare cmnducted, all reports are submitted in atimely fashion, and that
records are maintained for the gopropriate anount of time. The auditor’ s responsibility isto review
the deaeeor order and determine which programs a olledion system authority may be responsible
for implementing and enforcing and what reports they must submit. Oncethese determinations are
made, the auditor should review al policies and procedures to ensure the various compliance
programsare addressed. With or withou the presenceof an enforcement adion, some of the other
compliance documents auditors might request could include records of overflows in the system,
discharge monitoring reports, or flow records.

2.2.3 Monitoring

Thecoll edion system authority may be resporsible for fulfilli ng some water quality or other type
of monitoringrequirements. They may beresporsiblefor monitoring dschargesinto the wlledion
systemfrom industrial users, monitoring to determine the dfeds of SSOs on recaving waters or
required to monitor by their NPDES permit, a 308 letter, administrative order or consent decree.

The authority shouldnaintain written procedures to ensure that sampling is caried ou in asafe,
effective and consistent mannérhe procedures should specify, at a minimum:

. Sampling location(s)

. Sample volumes, preservatives, holding times

. Instructions for the operation of any automatic sampling equipment

. Instructionsfor the operation d any field monitoring equipment (e.g., pH or D.O.)
. Sampling frequency

. Sampling and analytical methodologies

. Laboratory QA/QC

Recordshoud bemaintained of sampling events. Theserecords shoud at aminimum include the
following:

. Date, time and location of sampling
. Sample parameters
. Date shipped or delivered to the laboratory

Draft 2- 25 September 30, 2000



Evaluating CMOM Programs for Sanitary Sewer Collection Systems Draft

2.2.4 Hydrogen Sulfide Monitoring and Control

Hydrogensulfideisgenerated byanaeobic baderiain dow movingwastewater such asthat which
sitsinalongforcemain or apump stationwet well or by condtions sich ashigh pH or temperature.
The hydrogen sulfide is released when the wastewater undergoes turbulence or aegation. The
hydrogersulfideisconvertedto sulfuric agd by aher baderiaonthe pipewall andcorrosion begins
to take place Hydrogen sulfide is a mgjor source of odars and corrosion in colledion systems.
Hydrogensulfide corrosion may cause structura failure of the dfeded comporent. Structura
failureinaforcemain or gravity line dmost inevitably resultsinan SSO. Hydrogen sulfideisalso
dangerous$o human hedth inthat it isaautely toxic. Hydrogen sulfide smell slike rotten eggs but
quickly numbs the sense of smell so that it can no longer be detected.

The colledion system authority shoud have a
programuncder which they monitor areas of the Areas Subj ect to Generation of
collectionsystem which may be vulnerable to the Hydrogen Sulfide
adve_rseeffects of hy.drogen. sulfidg It may be, Sewers with low velocity condtions and/or long
possibleto perform visual inspedions of these  yaentiontimes
areas. The records $woud nde such items asthe.  Sewers subject to solids deposition
condtion d metal comporents, the presence ofe Pump stations
exposedebar (metal reinforcement in concrete), :Ufblﬂeﬁt a(; eai] such a$0t|f0|0 manhdes or
; ; orce maln ascnarge points

copper sulfate wating on copper pipes and inverted Siphon ds%h;’rgS
electricalcomporents, and lossof concrete from T )

. . : » Forcemain high points.
the pipe adown o walls. Asnoted in sedion 24.2
theauthority shoud be carying ou routine manhde inspedions. The hydrogen sulfide readings
generatedss a result of these inspedions $oud be added to the recrds maintained regarding
potentialareas of corrosion. A quick ched of the pH of the pipe aown or structure will alow for
an ealy indication d potential hydrogen sulfide corrosion. A pH of lessthan four indicates the
need forfurther investigation. Coupors may be install ed in structures or pipeli nes believed to be
potertially subjed to corrosion. Coupors are small pieces of sted inserted into the aea and
measuregeriodicaly to determinewhether corrosionisoccurring. The auditor shoud be avarethat
a system in which infiltration and inflow has succesSully been reduced may adually face a
increased risk of corrosion since the reduction d flow throughthe pipes alows unsubmerged
conditions to occur and acid to be deposited.

Thereare several methods to prevent or control hydrogen sulfide corrosion. The first is proper
design.Design considerations are beyondthe scope of thismanual but may befoundinthe"Design
Manual: Odor and Corrosion Control in Sanitary Sewerage Systems and Treament Plants’
(EPA/625/1-85/018USEPA, 1985). The level of dissolved sulfide in the wastewater may be
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reduced by chemical or physical means such as aeration, or the addition of chlorine, hydrogen,
peroxide, potassium permanganate, iron salts, or sodium hydroxide. Whenever chemical control
agents are used, the collection system authority should have proceduresfor their application. The
authority should al'so maintain records of the dosages of the various chemicals. Sewer cleaning to
remove deposited solidswill aid in reducing hydrogen sulfide generation. Air relief valves may be
installed at the high points of the force main system. The valve allows air to exit thus avoiding air
space at the crown of the pipe where acid can form. The auditor should review the records to see
that these valves are receiving periodic maintenance.

It should be noted that collection systems vary widely in their vulnerability to hydrogen sulfide
corrosion. Vitrified clay and plastic pipes are very resistant to hydrogen sulfide corrosion.
Concrete, steel and iron pipes are susceptible to hydrogen sulfide corrosion. The physical aspects
of the collection system are also important. A terrain which encourages the wastewater to move at
ahigher velocity will be freer of hydrogen sulfide than one where the wastewater may experience
longer detention times in the pipes. Therefore, some systems may need a more comprehensive
corrosion control program while some might limit observations to vulnerable points.

225 Safety

Thedevel opment of asafety program isanecessity for any collection system authority. The purpose
of the program isto define the principles under which the work isto be accomplished, to make the
employees aware of safe working procedures, and to establish and enforce specific regulations and
procedures. The program should be in writing (e.g., written procedures, policies and training
courses) and training should be well documented. Although a safety program is not explicitly
required under current NPDES regulations, an excessiveinjury rate among operators may cause an
environment where collection system non-compliance ismore likely to occur. Furthermore, when
good safety practices are not followed, there may be arisk to the public, in addition to therisk to
collection system workers.

Collection system operators face a number of hazards in the course of their daily activities. The
most common of these hazards are outlined below:

. Physical Hazards- Most parts of the collection system arewet, dlippery and contain
sharp cornersand edges. Falling objectswhileworking below surfacelevel areaso
a hazard.

. Infections - Personal cleanlinessis extremely important, as every disease, parasite,
and bacteria from a community can end up in the wastewater collection system
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o Atmospheric Hazards - The three maor types of amospheric hazards are
explosive/flammabl e, toxic, and oxygen-deficient. Theatmosphereinany confined
space should always be tested prior to entry.

. Chemicals - Exposure to toxic acid or bases (or other hazardous liquid or solid)
dischargedtothewastewater collection system either by accidental spill or deliberate
actionisapotential health hazard. Workers should always wear protective clothing
to guard against the possibility of exposure to such toxicants.

o Drowning - With the construction of bigger and more extensive interceptor
pipelines, the chance of drowning while working in manholes is increasing.
Harnesses with lifelines attached should always be worn when entering manhol es.

o Animals - Insects and animal's can be hazardous. Before entering manholes or other
confined spaces, the area should be inspected for insects, spiders, rodents, and
snakes.

The purpose of safety trainingisto stresstheimportance of safety to the employeesof the collection
system. Safety training can be accomplished through the use of manuals, meetings, posters, and a
safety suggestion program. One of the most common reasonsfor injury and fatalitiesin wastewater
collection systemsisthefailure of victimsto recognize hazards. Safety training cutsacrossall job
descriptions and should emphasi ze the need to recognize and address hazardous situations. Safety
programs should be in place for the following areas:

. Confined spaces (permit program)

. Chemical handling

. Trenching and excavations

. Material Safety Data Sheets (MSDS)
. Biological hazards in wastewater

. Traffic control and work site safety

. L ockout/Tagout

. Electrical and mechanical safety

. Pneumatic or hydraulic systems safety.

Thecollection system authority should havewritten procedureswhich addressall of theaboveissues
and to which operators have convenient access. Safety programs should consist of more than just
training and procedures. The program should contain procedures to enforce safety programs, for
example, periodic tests or "pop" quizzes to monitor performance/compliance and follow-up on
safety related incidents.
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Theauditor should review these procedures. Each procedure or policy should identify actionsto be
taken, personnel approved to carry out specific tasks, equipment to be used, and the source of the
equipment. The procedures should describe any required instrumentation such asits proper use and
any calibration procedures. All permits, approvals and documentation should be described. The
auditor should, inthe course of interviewing staff, determinetheir familiarity with health and safety
procedures which their job description indicates they should be utilizing.

The collection system authority should maintain all of the safety equipment necessary for the
operators to perform their daily activities and also undertake any emergency repairs. This
equipment should include, at minimum, the following:

. Atmospheric testing equipment

. Respirators and/or self contained breathing apparatus
. Full body harness

. Tripods or non-entry rescue equipment

. Hard hats

. Safety glasses

. Rubber boots

. Rubber/disposable gloves

. Antibacterial soap

. First aid kit

. Protective clothing
. Confined space ventilation equipment
. Traffic/ public access control equipment.

Each field crew vehicle should have adequate health and safety supplies. If the auditor has access
to the municipal vehicle storage area, they might choose to check actual vehicle stocks, not just
suppliesin storage.

2.2.6 Emergency Preparedness and Response

The collection system authority should have in place a comprehensive plan for dealing with both
routine and catastrophic emergencies. Routine emergenciesinclude such situationsasoverflowing
manholes, line breaks, localized electrica failure and pump station outages. Catastrophic
emergenciesincludefloods, tornados, earthquakesand other natural eventsor seriouschemical spills
or widespread electrical failure. Ideally, thisplaniswritten, reviewed and adjusted accordingly over
time.

The auditor should review the plan to determine if it generally follows the guidelines described
below. The location where the plan is housed will vary but in general, expect to find such a
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documentin the yard office or other building commonly accessble to and frequented by the
collection system operators. The emergency preparedness and resporse procedures may be
containedn the authority’s O & M manual, or may be refleded in the descriptions of egquipment
and unit operations. Putting emergency procedurastamd-alone document makesit easier for
the operator to find information than combining it with ather informationin the O & M manual.

The plan shoud uili ze the most up-to-date information onthe wlledion system. A structured
analysis,or risk assessment, shoud be made of the mlledion system, treament plant, and the
community. Therisk assessment shoud identify areas where the olledion system isvulnerableto
failure anddetermine the dfed and relative severity to coll edion systems operations, equipment
and puHic safety and hedth o such afalure. The risk assessment shoud concentrate on such
factorsastopogaphy, weaher, sewer system size, and aher site-spedfic fadors which refled the
uniquecharaderistics of the system. Oncethe aeas of vulnerabili ty are known, the authority should
have gpropriate plans in placeto ensure wlledion system operations continue for the duration of
the emergency.

The plans must clealy identify the steps gaff should take in the event of emergency situations. They
should includeinformation onwhenit isappropriateto initiate and cease anergency operations. The
plans should be very spedfic asto the wlledion system or repair equipment involved. Instructions
should be avail able which explain how to operate equipment or systems during an emergency event
when they are not functioning as intended but are not fully inoperable. The plan should also include
spedfic proceduresfor reporting eventsthat result in an overflow or other non-compliance event to
the appropriate authorities. Plans should spedficaly identify emergency situations, responsibilities,
adionsto betaken, equipment to be used and sourcesthereof, and notificationrequirementsincluding
thoseinvolving regulatory authorities but also other locd agencies sich asthe fire dept, ambulance,
etc.

Thecolledionsystemauthority should keep tradk of emergency situationsto becme better prepared
for future emergencies, and also to assst in or aid reporting and compliancewith emergency-related
requirements. Typicd components of an emergency program may include:

. General information regarding emergencies, such astelephone numbers of colledion
system personnel, fire department, and ambulance

. Identification of hazads (e.g., chlorine storage aeas) and use of universal
classficaion systemfor hazads. Combustible material, flammable liquids, energized
eledricd circuits, and hazadous materials.
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. Vulnerability analysis in which the mlledion system identifies the various types of
emergenciesthat could occur, such asnatural disasters, power outages, or equipment
failures.

. Emergency response procedures.

. Methods to reducerisk of emergencies.

. Responsibilities of staff and management.

Collectionsystem operators must be prepared to respondto routine energencieswith resourcesthat
include appropriate procedures, spare parts, repair materials and equipment. Extraordinary
emergencies caused by retural events or manmade events tend to affed wider areas and aher
utilities. These amergenciesrequiregreder time andresourcesdueto the compl exity of coordinating
aneffediveresporse. Therefore, itisessential to havein pace a eff edive anergency management
plan to reduce the impact of extraordinary and routine emergencies.

Procedures$or the emergency resporse plans $oud be understoodand pradiced byall personrel
in order to ensure safety of the pulic, andthe mlledionsystem personrel respondng. Procedures
needo be spedfictothetypeof emergency that could occur. Itisimportant to keep detail ed records
of al past emergenciesin arder to constantly improverespornse training, andthe methodandtiming
of futureresporses. The aility to ded with emergencies dependsonthe knowledge and skill of the
respondingcrews, in addition to avail ability of equipment. The aew neeals to be able to rapidly
diagnosegroblemsinthefield under stress but they must also seled the right equipment needed to
correctthe problem. Crews therefore need immediate accesto appropriate tools and equipment if
emergencieareto bededt with asrapidly aspossble. If resourcesarelimited, considerationshoud
be given to contrading aher departments or private industries to respondto some anergency
situations, for example, those emergencies that would occur after normal hours of operation.

2.2.7 Modding

A mode is a computer program that is cgpable of simulating the different flows within the
collectionssystem. Modelingisatod that may be used to assessthe mlledion system’s cgpadty
undervariousflow scenarios. If a @lledionsystem isnat experiencingany cgpadty related issues,
i.e., overflows, bypasses, basement badkups, stree floodng, hydraulic overload at the treament
plant,etc. then maintenanceof amodel may be optional for that system, althoughmost medium and
largesystems shoud maintain amodel of the larger diameter portion o their system. If any of the
mentionedcondtions are occurring then maintenance of a model is esentia to performing a
capacity assessment in the problem areas.
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Thepurpose of modelingisto determine system capadty requirementswith resped to sewer design
andstructural condtions. Therefore the inpu of acairate data on sizes, locaion and condtion o
sewersystem comporents sich as pipes, manhdes, pump stationsisnecessary. When passbleflow
monitoringdatashoud be integrated into the model. Ultimately, an acarate picture provided from
modelingtedhniques can gve the operator information onsystem performance  Modelingisalso
useful inexamining eff eas before and after rehabilit ation. For example, models can be cdibrated
with "before" and "after" flow monitoring to estimate the effects of the repairs.

Auditorsshoud determine whether the model being used bythe lledion system authority meds
the following minimum criteria:

. The model shoud have suppat. Suppat means that a user can oltain help with
problems that arise during model implementation and use.

. The model shoud have alequate documentation. This $iodd include auser’'s
manual that describes data inpu requirements, output to be expeded, model
capabilities and limitations, and hardware requirements.

. The model should have been demonstrated by users other than its developers.

Themodel aso nealsto be properly cdibrated. Improperly cdibrated models may yield uncer-
or over-estimations of flow. Calibrationinvolves comparing adua flow measurements to those
generatedy the model. For wet weaher modeli ng comparison two to threestorms is generally
adequate.

Computer modeling is a spedaized and complex subjed. The auditor may na have a
comprehensive knowledgé modeling. If thisisthe caethe auditor shoud oktain the foll owing
basic information:

. Is the authority using a model?

. What areas of the collection system are being modeled and why?

. What model (including the version) is being used? Who developed the model and
when?

. How are the modeling results being used?

2.2.8 Engineering

The importance of maintaining acarate, up to date maps of the wlledion system cannat be
overestimatedEfficient coll edion system maintenance and repairs are not possble if mappingis
notadequate. Colledion system maps shoud clealy indicae the information that operators need
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to cary ou their assgnments. The mlledion system maps soud contain the following
information:

J Location of Collection System Elements
- Main, Trunk and Interceptor Sewers
- Building Sewers
- Manholes
- Cleanouts
- Force Mains
- Pump Stations
- Municipal or Other Boundaries
- Other Landmarks (Roads, Water Bodies, etc.)

Collectionsystem maps shoud have anumberingsystemwhich unquely identifiesal manhdesand
sewercleanous. The system shoud be simple and easy to understand. Manhdes and sewer
cleanoutshoud have permanently assgned numbersand rever be renumbered. Maps $oud also
indicate the property served and reference its cleanout.

Sewerline maps $oud indicae the diameter, the length between the centers of the up and
downstreammanhdes andthe diredion d flow. The dimensions of easements and property lines
shouldbeincluded onthemaps. Other informationto beincluded onmapsare accesand owerflow
points, a scalandanorth arrow. All maps sioud have the date the map was drafted and the date
of thelast revision. Optional information ditenincluded onmapsispipe materials. Mapsmay come
in different sizesand scdesto be used for diff erent purposes. Detail ed locd maps may be used by
maintenance or repair crews to perform the duti¢swever, these detail ed locd maps soud be
keyed to one overall map that shows the entire system.

Geographic information systems (GIS) have made the mapping and map upditing pocess
considerablymore dficient. GIS is a mmputerized mapping pogram cgpable of combining
mappingwith detail ed information abou the physicd structureswithin the wlledionsystem. If a
GIS program is being wsed by the authority, the auditor shoud ask if the program is cgpable of
accepting information from the authority’s management program.

It is important that there ae spedfic procedures established for corredion d errors and upditing
maps and drawings. Field personnel must be properhyed to recognize discrepancies between
field condtions and map data and to record changes necessary to corred the existing mapping
systemThe acarracy of thedrawingsused byfield personnel and contradorsare aiticd to proper
identificationof sewer coll edion system comporents. Auditors $roud chedk to seethat maps and
plansare avail ableto the operator in the office andto field personngl or contradorsinvolvedin all
engineering endeavors.
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The colledion system authority shoud maintain strict control over new construction. New
constructiommay bepulic (i.e., an expansion d the authority’ s g/stem) or private(i.e., adevel oper
constructing sewers for a new development). Quality sanitary sewer designs keep costs and
problemsassociated with operations, maintenance and constructionto aminimum. Design flaws
aredifficult to corred once @nstruction is complete. The auditor shoud be avare that this has
historicallyna been adequately addressed bysome authorities. The authority shoud have standards
for new construction, proceduresfor reviewing designsand protocolsfor inspedion, start up, testing
and approval of new construction. The procedures fioud provide for documentation o all
activities, especially inspection. Auditaisoud review construction inspedion recrds; doesthe
volumeof records sem reasonable given system size, and dorecords refled that the authority’s
publicworksauditorsare complyingwith procedures? The State or other regulatory authority may
also maintain standards for new construction. The authority’s gandards $oud be & least as
stringent. Start up and testing shoud be in ac@rdance with the manufadurers recommendation
whereapplicable andwith recognized industry pradices. Eacd step of thereview, start-up, testing
and approval procedures should be documented.

Theauthority’ sapproval procedureshoudrefled
future ease of maintenance ®ncerns. During
public constructionthe authority shoud maintaine Linelocations, grades, depths, and capacities
a pulic works auditor at the job. The pulic® Maximum manhde spacing and size
worksauditor natesthat the onstructionistaking® Minimumpipesize N
place in acordance with the plans, that the’ Pumping Station dmensions and capacities

. : : » Drop manhdes
correctquality of materials are being wsed, that, o velocities and calculations (peak flow and
the pipe is being bedded suitably, and that joints  |ow-flow)
andfittings are properly attached, among dhers Accessbility features
things.Further detail sonthe duties of the auditors Other technical specificatiors (e.g., materials,
maybe obtained from the Publi c WorksAuditor’'s  €quipment).
Manual, available from Building News, 3055
OverlandAve. Los Angeles CA, 90034 After constructionis complete, the authority shoud have
a procedure for construction testing and inspeaion. Construction supervision shoud be provided
by qualified personnel such as a registered professional engineer.

Key Design Characterisics
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2.2.9 Pump Stations

Pumpstationsare used for lifting wastewater to ahigher elevation a in areaswhere pipe canna be
installedto med a minimum cleansing velocity. Lift stations are atype of pump station which
dischargeo agravity sewer rather than aforcemain. Operation, maintenance and repair of pump
stationgequires gedad eledricd, hydraulic and medanicd knowledge. Pump stationfail ure may
resultin damage to equipment or the environment or endanger puldic hedth. Proper design,
constructiorand operator training are dso important. Variationin equipment types, pump station
configuration, and geographicd fadors determine pump station design and O& M requirements.
All pump stations (with the exception d thase mntinuowly staff ed and very small pump stations)
shouldbe eguipped with at least the most basic telemetry system, one which transmits ahigh water
levelalarm to a central locaion. The auditor shoud ndethat the ae still many systemswhich lack
telemetry. Even very small pump stations sioud be equipped with an audible/visual overflow
alarm.

Pumpsshoud be operated nea their rated heals (i.e., the flows and presaures they experience
shouldbe within the manufadurer’ sintended gudelines). Thisinformationshoud be availablein
the authority’s O& M manual. It is generally nat good padice to vary a pump’s cgpadty by
throttling (i.e., restricting flow on the pump’s discharge side). This produces excessve wea and
tearonthe pump and the valve. To acourt for varying flows, a pump station typicaly contains
threeor more pumps (very small stations may contain orly two). One pump isthelea, oneisthe
lag and oreisthe badkup, which is adivated when ore of the other pumpsfails. Pumps $oud be
rotated( i.e., all pumps shoud take turns being lead, lag and badkup). This gpreadsthe wea and
tearonthe pumps evenly. In most cases apump station shoud have enoughcegpadty to pump the
peakflow it will experiencewith the largest pump ou of service The wet well | evels control the
numberof starts the pump motor will make in any gven time period. Motors of 100HP or less
shouldtypicdly belimited to lessthan five starts per hour and motorsover 100HP to progressvely
less down to one start per hour.

Theauditor shoud inquire ato the following pump station operations and also nae whether there
are procedures in writing:

. Are pumps rotated manually or automatically?

. If manually, how frequently?

. Are wet well operating levels set to limit pump start/stops?

. Is there aprocedure for manipulating pump operations (manually or automaticaly)
during wet weather to increase in-line storage of wet weather flows?

. Is flow monitoring provided? How is the data collected used?

. Does the pump station heve cgadty-related owverflows? Maintenance related

overflows? Is overflow monitoring provided?
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. Isthere ahistory of power outages? Isthere a source of emergency power? If the
emergency power source isagenerator isit regularly exercised under load?
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2.3  Collection Systems M aintenance Programs

Every colledion system authority shoud have awell planned, systematic, and comprehensive
maintenanc@rogram. The program shoud bein writingand shoud encompassvarying degrees of
detail. The overall maintenancestrategy shoud expressthe goals and owrall approadh. The goals
of a maintenance program should include:

. Prevention of overflows

J Maximization of service and system reliability at minimum cost

J Insuranceof infrastructure sustainability (i.e. ensure dl comporents read their
service life).

Thereshoud then be procedures which describe the maintenance gproach for various g/stems.
Finally there shoud be detail ed instructions of the maintenance and repair of individua colledion
systemcomporents. These instructions sioud provide alevel of detail such that any quelified
operator or repair technician could read them and perform the repair or maintenance activity.

Maintenance may be planned o unganned. There ae essentialy two types of planned
maintenancepredictive and peventive. Predictive maintenanceisamethodthat triesto provide
early warning d equipment fail ure such that emergency maintenance is avoided. Preventative
maintenancescomprised of scheduled maintenance ativiti esperformed onaregular basis. There
are two types of unpganned maintenance, corredive and emergency. Corredive maintenance
consistsof scheduled repairs to problems identified under planned o predictive maintenance
Emergencymaintenance is adivities (typicdly repairs) performed in resporse to a serious
equipmentor line failure where adion must be taken immediately. The goal of every colledion
systemauthority shoud be to reduce orredive and emergency maintenance throughthe use of
plannedand predictive maintenance The auditor must try to determine how close the authority is
to adhieving that goal. The goals of the auditor in assessment of the aithority’s maintenance
program are:

- Identify SSOs caused by inadequate maintenance;

Determine if too much emergency maintenance is being performed;

3. Identify sustainability issues (i.e. inadequate maintenance to allow system
componentso readt servicelife and/or many comporents neaing/at servicelife).

N

2.3.1 Maintenance Budgeting

The st of amaintenance program is a significant part of the authority’s annual operating budggt.
The colledion system authority must acarately tradk al maintenance @stsincurred throughout the
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yea, both by internal staff and contradors, to ensurethat thebudget isappropriate and representative
of the wsts of past yeas. Budgets must be developed from past cost records and usually are
caegorized acording to preventive maintenance, corredive maintenance, and projeded and adual
major repair requirements. Annual costs must be compared to the budget periodicaly to control
maintenance expenditures. Evaluating costs thisway servesto control expenditures and provides a
baseline for future budgets. The auditor should review the maintenance budget kegoing in mind the
system’ scharaderistics, suchasage. Maintenanceshould bethelargest part of most systems’ budggt.
Exceptions to this rule may be systems with many pump stations which have high energy costs or
those doing major structural rehabili tation which will have large capital improvement budgets. Costs
for emergency repairs $ould be relatively small percentage of the budget, 5-10 % would not be
considered excessve. Budget should also be considered inlight of maintenancework order badlog.
The auditor should review the labor budget for consistency with locd pay rates and staffing needs
(isit appropriate to the system’s sze per tables previoudy provided in sedion).

The auditor may also want to discuss budget development with the utility’s upper management.
Topicsshould include how budget costsare projeded. Arethe operating staff’ srequestsfor funding
seriously considered? Do they get most/much/some of what is requested? If possble the auditor
should review past yea’s budgets to determine whether budgets have increased over the yeas
somewhat in line with inflation (or the CPI or ENR’sindices, etc.).

2.3.2 Planned and Unplanned Maintenance

A planned maintenance program is a systematic goproad to performing maintenance adtivities such
that equipment failureisavoided. Planned maintenanceis composed of predictive and preventative
maintenance Some mlledion system authorities find it difficult to devote an appropriate level of
resourcesto the planned maintenanceprogram becaisetheir resourcesaretied upwith corredive and
emergency maintenance. Such systems may need to devote extraresourcesto planned maintenance
until corredive and emergency needs are reduced. A planned maintenance program will aways
produceresource dficiency inthelong run. Inthe end, agood planned maintenance program should
reduce material and capital repair and replacament costs, improve personnel utili zation and morale,
reduce SSOs and sustain public confidence

Examplesof predictive maintenance includes monitoring equipment for ealy warning signs of
impendingfail ure, such as excessvibration, hed, dirty oil, and le&kage. All assessment/inspedion
adivity can be dassfied as predictive maintenance Vibration and lubricaion analyses,
thermogrghy, and Utrasonics are anong the more ommon predictive maintenance toals. The
auditorshoudinqure astowhether any of thesetool sareused, and oldain information onthe extent
of the programs. Predi ctive maintenance dso takesinto acourt the historicd informationabou the
systemas all systems will deteriorate over time. A predictive maintenance program strives to
identify patential problem areas and urcover trends that could affed equipment performance
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Predictivemaintenance offers an ealy warning. It allows the operator to deted ealy signs of
increasingatesof wea andthereforefail ure, andthus sift a"corredive" task into a"planned” task.
To betruly effediveit shoud na push the operator into dangthework toosoonandwasting useful
life and value of the equipment in question.

Thebasis of agood pedictive maintenanceprogram isrecord kegoing. Only with acairate record
keepingcan baseline condtions be established, problem areas identified and a proadive gproach
takento repairs and replaceanent. The predictive maintenance program will utili ze the records
generated by the preventative, corredive and emergency maintenance An example of this
utilization might be avitrified clay pipe with minor cracks identified by closed circuit television
(CCTV)inspedion. Actionmay belimitedtoinspedion urtil anincreasein cradking accurs. When
the increase occurs the authority should investigate the cause and schedule repair as needed.

Effectivepreventivemai ntenanceminimizes g/stem costsby reducing lre&kdownsandthustheneed
for corrective or emergency maintenanogroves the systeny s reliability by minimizing the time
equipment is out of service, increases the useful life of equipment, thus avoiding costly premature
replacement, and avoids potential non-compliancesituations. An effedive preventative maintenance
program will i nclude the following items:

. Scheduling: based on system spedfic knowledge.

. Trained personnel and an explanation of their duties.

. Detailed instructions related to the maintenance of various pieces of equipment.
. A system (preferably computerized) for record keeoing.

. System knowledge in the form of maps, historicd knowledge and records.

An effedive preventative maintenance program will build on the inspedion adivitiesand predictive
maintenance described in sedions 2.4.1 to 2.4.4.

An important component to an effedive Lubrication
preventative maintenance program is developing _
the schedue. The basis of the schedule forlubrication is probably ore of the most important

. . . . __maintenance activities for mechanical systems such as
medhanica equipment (i.e. generally pump Statlonpumps and motors. Frequency of lubrication, chaice of

components)should _ be the ma.nl.Jf.adurers’ lubricant and lubrication procedure are all i mportant
recommended maintenance adivities andfactors in this activity. These items hould closdy

frequencies. This shedule may then be augmentedfoll ow manufacturer instructions, but may be modfied
by operator knowledge and experience to reflectto fi_t coIIection_ws_tem specific factors and particular
the equipment spedfic requirements. The schedule®uiPment applicatiors.

for sawer line deaning, inspedion, roct removal, and repair adivities sould be based on data from
periodic manhole and CCTV inspedion data. In most systems, uniform frequencies for sewer line
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cleaning, inspection, and root removal are not necessary, and are inefficient. In many systems, a
relatively small percentage of the pipe generates most of the problems.

Efficient use of inspection data allows the authority to schedule in the most constructive manner. In
rare casesit may be appropriate to reduce maintenance frequency for aparticular piece of equipment.
An example of a scheduling code and maintenance schedule for a pump is shown below.
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Rotary Pump Maintenance Schedule

Freguency M aintenance Required
Check packing gland assembly

D Check discharge pressure

S Inspect and lubricate bearings

A Flush bearings and replace [ubricant
D = Daily W = Weekly
M = Monthly Q = Quarterly
S = Semiannually A = Annually

Typically, there is a maintenance card or record for each piece of equipment within the collection
system. These records contain the maintenance recommendations, maintenance schedule, and
instructions on conducting the specific maintenance activity. The records should include
documentation regarding any maintenance activitiesconducted to date and other observationsrelated
to that piece of equipment or system. Maintenance records are generaly kept in the yard office or
other location where maintenance personnel will have easy access to them. The auditor should
review the full series of periodic work orders (i.e. weekly, monthly, semi-, and annually) for a
selection of system components (e.g., afew pump stations, several line segments) The auditor should
then compare the recommended maintenance frequency to that which is actually being carried out.
The auditor should also look at the backlog of work. The auditor should not focus solely on the
number of backlogged work orders (WOs), but on what that number representsintime. A very large
system can have a hundred orders backlogged and only be one week behind. In a computerized
system, listing of all open work orders is usually very simple for the operator to generate. The
authority should be able to explain their system for prioritizing work orders.

Unplanned maintenance is that which takes place in response to equipment breakdowns or
emergencies. Unplanned maintenance may be corrective or emergency maintenance. Corrective
maintenance could occur as a result of preventative or predictive maintenance activities which
identified a problem situation. A work order should be issued so that the request for corrective
maintenance is directed to the proper personnel. An example of non-emergency corrective
maintenance could be a broken belt on a belt driven pump. The worn belt was not detected and
replaced through preventative maintenance and therefore the pump is out of service until corrective
maintenance can be performed. Although the pump station may function with one pump out of
service, should another pump fail, the situation may become critical during peak flow periods.

If the information can be easily generated the auditor should select a sampling of work orders and
compare them to the corrective maintenance database to determine if repairs are being made in a
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timely manner. The authority should be questioned on the reasons for delay where repairs are
excealing six months. Auditors siould note the aurrent badklog of corredive maintenance work
orders. A corredivemaintenancebadklog of two weeksor lesswould indicate anauthority in control
of corredive maintenance The authority should be &le to explain corredive maintenance work
ordersthat have not been completed withinsix months. The auditor needsto clealy understand how
the maintenance data management system works, how work orders are generated and dstributed,
how field crews use thework orders, how datafromthefield iscolleded and returned, and how and
onwhose authority work ordersare dosed out. The auditor should chedk to seeif data entry istimely
and upto date.

Correctivemaintenancetakesresourcesaway from predictive and preventative maintenance. When
correctivemaintenance is the magjor type of maintenance ativity, operators may not be ale to
perform planned maintenance thus leading to more crredive maintenance and emergency
situations.

Emergencynaintenanceisaform of corredive maintenancethat occurswhen apieceof equipment
or system fails, creding a threa to pwlic  Types of Portable Emergency Equipment

health environment, or associated equi pment.

This is a spedal case of corredive® Bypasspumps

maintenancén that the fail ure may result in® Portable generator

. .  Air compressor, trail er-mounted
potentially severe or caastrophc effeds., Manhde lifters and gs testing equipment

This type of maintenanceinvolves repairs, on, sayer rodder andlor flushing machine
short notice, of malfunctioning equipment ore Portable lights and hend tods

sewers. A broken force main, totally none Chemical spray units (for insects and rodent cortrol)

functional pump station and street cave-ing® Truck (1-ton) andtrailers _ _
are all examples of emergency situations, RePar equipment for - excavation(backhce, shoring
equipment, concrete mixers, gasoline operated saws,

traffic control equipment, &c.)
Emergency crews shoud be geared to @ 24-, corfined space entry gear.

hour-a-dayyea-round ogration. Most large

systemshave staffed 24 how crews, many

smallsystemshave an"oncdl" system. The aithority shoud be aleto producewritten procedures
which spell out the type of adionto takein aparticular type of emergency, andthe egquipment and
personnetequirementsnecessary to carry out the ad¢ion. The aews $houd havethe proceduresand
befamiliar with them. Equipment must be located in an easily accessble aea and berealy to move
in ashort period d time. Vehiclesand equipment must be ready to perform under extreme dimatic
conditionsif necessary. Equipment must be dnedked and maintained often to ensure performance
in emergencies. Alternatively, vehicles and equipment can be operated onaroutine basison aher
maintenanceutiesto ensure. The emergency crew may need materials sich aspiping, pipefittings,
beddingmaterials and concrete. The aithority shoud have supgdieson handto all ow for two pant
(i.e.segment, fitting a appurtenance) repairs of any part of its system. Theauditor shoud naethe
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presenceof these suppies during the inspedion d the yard which isthe aeawhere ejuipment,
supplies and spare parts are maintained and personnel are dispatched.

Pump stations with their combination d eledricd, medanicd and structural comporents, are
probably the most maintenance intensive items in the wlledion system. A pump station
maintenanceprogram shoud be based ontwo fadors. First is the equipment manufadurers
recommendationfor such adivitiesaslubricaion d beaings, oil changes, and partsreplacement.
The manufadurers recommendations sioud be followed closely during the warranty period to
avoidinvalidating the warranty. In general, they shoud befoll owed closely theredter aswell. The
collectionsystem authority shoud be ale to realily produce the manufadurer’s recommended
maintenance schedules in the original manuals.

The second fador is the spedfic requirements of the individual pump station. These ae items
developedytheoperatorsandtheir supervisorsthat are based on olservations of the pump station.
For example, the pump station may be serving an areathat is not fully developed yet and the
wastewateg@rrives at the pump station in a septic condtion. The pump station in this case may
require extra maintenance procedures. As the aeas develop and flows increase it may be
appropriateo deaease the frequency of some of the procedures. This fador shoud aso include
knowledgegained by experienceof locd condtions. Extremesof hed or cold may require the use
of lubricants different than those in more temperate climates.

Pumpstations sioud be subjed to inspedionand preventative maintenanceonaregular schedule.
Thefrequency of inspedionmay vary from onceper week for areli able pump station equipped with
a telemetry system to a wntinuowsly staff ed large pump station. Thebasicinspedionshoudinclude
verificationthat alarm systemsare operating properly, wet well | evelsare properly set, all i ndicaor
lightsand vdtage readings are within acceptable limits, suctionand dscharge pressures are within
normallimits, that the pumpsare runnngwithou excessve hed or vibrationand havetherequired
amountof lubrication. Lessfrequent inspedions may include such itemsas vibration analysis, and
internalinspedion o pump comporents. Occasionally asupervisor shoud performan urscheduled
inspection to confirm that tasks have been performed as expected.

A typical weekly pump station inspection should include observations of the following:

. The comporents comprising the darm system, i.e., the wet well controller and
electrical system, note how the pumps are sequenced.

. The pumps: bearings, packing, seals, suction and discharge pressures.

. The pump motors: temperature, amperage and voltage, coupling and alignment.

. Valves: check and pressure relief valves

. Check oil levels and lubrication

. Check belt wear and tightness

. Exercise the emergency generator (if present).
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Observationsand tasks performed shoud be recrded in alog book @ on a dedlist which is
typicdly maintained at the pump station. It is importance to nde how this data returns to the
centralmaintenance data management system. At the time of the inspedion the operator may
performminor repairs if necessary. If nonemergency repairs are required that are beyond the
operator’straining it will probably be necessary to prepare awork order which routs a request
thoughthe proper channelstoinitiatetherepair adion. Duringthe CMOM audit the auditor shoud
checka randam number of work orders to seehow they move throughthe system. The auditor
shouldnate whether repairsarebeingcarried ou promptly. In pump stations, for criticd equipment
(pumps,drives, power equipment, and control equipment), there shoud na be much badklog,
except for waiting for parts.

During the CMOM audit, the aidtor shoud perform on-ste observations for a least a
representativpercentage of the system’ spump stations. For asystem with orly five pump stations
this could include dl of them. For the largest systems it may be possble to ony insped 10% or
even less The auditor shoud plan ontaking a half of an hou to look at the smplest two pump
prefabricatedtation, and 1-2 housto lookat alarger station. In large systems drive time between
stationamay besignificant. The auditor shoud striveto see asampling d sizesandtypes, i.e., the
largest, small est, most remote and any which their review of work orders has indicated might be
problematic.

Overall,the pump station shoud be dean, in adequate structural condtions and exhibit aminimal
odor. The auditor shoud nae the settings of the pumps, i.e., which are operating, which are on
stand-byandwhich are nat operatingandwhy. The operating pumps $houd beobserved for noise,
heatand excessve vibration. The settings in the wet well shoud be noted (as indicaied onthe
controls, direct observation in the wet well is not recommended) and the presamgé ashing
alarmlights. The auditor is reminded of the amospheric hazads in a pump station (make sure
ventilationhasbeen running prior to arrival) andto avoid confined space @try. If thepump station
hasan overflow itsoutlet shoud be observed, if possble, for signsof any recent overflows sich as
floatable materialsr toil et paper. The auditor shoud chedk the log bookchedlist typicdly kept
atthe pump station location and ensure that records are up-to-date and all maintenance ativities
hawe been performed. Below is a listing d observations for the auditor which are signs of
inadequate maintenance:

J Generally poor housekeeping and cleanliness.
. Excessive grease accumulation in wet well
. Excessive corrosion on railings, ladders and other metal components
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J Sagging, worn, improperly sized or inadequate belts
. Excessivequipment out of servicefor repair or any equipment for which repair has
not been ordered (i.e. a work order issued).
J Pumps running with excessive heat, vibration or noise
. Peeling paint and/or dirtgguipment; the cae given to equipment’s outer surfaces
often (but not always) mirrors internal condition.
J Check valves not closing when pumps shut off.
J Inoperative instrumentation, alarms and recording equipment
. Inoperative instrumentation, alarms and recording equipment
J "Jury-rigged" repairs (i.e., "temporary” repairs using inappropriate materials).
J Leakagefrom pumps, piping a valves (note that some types of pump seds are
designed to "leak" seal water).
J Inadequate lighting or ineffective/inoperative ventilation equipment.
2.3.3 Sewer Cleaning

Sewercleaning is necessary to remove acamulated material from the sewer and restore freeflow
conditions. Cleaning relps to prevent blockages and is also used to prepare the sewer for
inspectionsStoppages in gravity sewers are usually caused by a structural defed or poar design,
anacamulation d material inthe pipe(espedally grease) or roct intrusion. Protrudingtaps (lateral

sewer conredions incorredly
instaled so that they protrude into

the main sewer) may cach debris
which then causes a further buildup\m
of solids that will eventually block? [/> e
thesewer. If the flow isretardedto ™~
lessthan approximately 1.0 to 1.4

feet per second, inorganic grit and

organicsolidswill acaimulatein the

invert of the piping leading to a

potential blockage.

Results of Various Flow Velocities

Result
Very little material buildup in pipe
Heavier grit (sand and gavel) begin

Thereare threemagjor methods of sewer cleaning
hydraulic cleaning, medanicd cleaiing, and
chemical cleaning. Hydraulic deaning (aso
referredto as flushing) refersto any applicaion o
waterto clean the pipe. Medanicd cleaning uses,
physicaldevicesto scrape, cut, or pull material from,

Sewer Cleaning Records

Date, time andlocation d stoppage or
routine cleaning activity

Method d cleaning used

Cause of stoppage

o 9 O

the sewer. Chemicd cleaning can fadlitate thes
control of odas, grease buldup root growth,e
corrosion,and insed and rodent infestation. A°*

|dentity of cleaning crew
Further actions necessary/initiated
Weather condtions.
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reference for the auditor who wants further information of sewer cleaning methods is "Operation
and Maintenance of Wastewater Collection Systems’, California State University, Sacramento.

An effective preventative maintenance cleaning program will reduce the number of stoppages
occurring in the sewer system. The backbone of an effective preventative maintenance cleaning
program is accurate record keeping. Accurate record keeping provides the authority with
information on the areas of the collection system susceptible to stoppages such that all portions of
the system can be put on an appropriate preventative cleaning schedule. The auditor should review
the records generated by the field crews for legibility and completeness. The auditor should then
review the database to determine whether up to date and accurate entry of the field notes are being
entered.

Common Sewer Cleaning Equipment

Jet Cleaning Equipment: Hydrocleaning, or jet, equipment uses high pressure water jets to

blast grease and sediment loose from the pipe inner surface. Hand-held jet sprays are al'so

used to clean manholes.

Hydraulically Propelled Cleaning: These systems use plugs, flexible inserts, and balls,

which are pushed through the sewer by water pressure and which in passing through the

sewer scrape grease and accumulated sediment from the pipe wall.

Mechanical Cleaning Equipment: This equipment uses buckets and rods to break through blockages
and remove material from sewers.

Sewersvary widely in their need for preventative cleaning. The collection system in a restaurant
district may require cleaning every six monthsin order to prevent grease blockages. An areaof the
sewer system with new PV C piping and no significant grease contribution with reasonable and
consistent slopes (i.e. no sags) may be able to go five years with no problems. The authority
representative should be able to identify problem collection system areas, preferably on amap, by
location and potential problem. Potentia problem areas identified should include those due to
grease or industrial discharges, hydraulic bottlenecksin the collection system, areas of poor design
(e.g., insufficiently sloped sewers), areas prone to root infestation, sags and displacements. The
connection between problem areas in the collection system and the preventative maintenance
cleaning schedule should be clear. The collection system authority should aso be able to identify
the number of stoppages experienced per mile of sewer pipe. Thisnumber should steadily decrease
with time. If the system is experiencing a steady increase in stoppages the auditor should try to
determinethe cause (i.e., lack of preventative maintenance funding, deterioration of the sewersdue
to age, an increase in grease producing activities, etc).

2.3.4 Partsand Equipment I nventory

An inventory of spare parts, equipment, and supplies must be maintained by the collection system
authority. Without such an inventory, the collection system may experience long down times or
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periods of inefficient operation in the event of a breakdown or malfunction. The inventory should
containinformationfromthe equipment manufadurer’ srecommendations, supdemented by historica
experience with maintenance and equipment problems.

Files shoud be maintained on al pieces of
equipment and magor tods. An important
considerationn caringfor agoodstock of todlsis, Type, age and description d the euipment

to have regular places of storage. The authority. nManufacturer

should have asystem to assure that ead crews Fud type and cher special requirements
alwayshasadequatetools. Tods $roud besubjeds Operating costs and repair history.

to sign ou procedures to provide acourtability.

It isimportant that tools and equipment are replaced at the end o their useful life. The auditor
shouldinqure ato how thisis determined and hav funds are made avail able to ensure thisisthe
case. Finally the auditor should look at the tools and note their condition.

Basic Equipment I nventory

All authorities sroud maintain ayard where equipment, suppiesandspare partsaremaintained and
personnedére dispatched. Very large aithorities may maintain morethan oreyard. Inthiscasethe
auditorshoud perform avisual inspedion at the main yard. In small to medium size aithorities,
collection system operations may share the yard with the department of pullic works, water
departmenbr other municipal authority. Inthiscasethe auditor shoud determine what percentage
is being alotted for colledion system items. The most important fedure of the yard is the
conveniencandaccessbility that it provides. Equipment shoud be eaily accessble. Anexample
of thisis a yard where trucks are provided with enoughroom that they do nd neeal to drive in
reverse.

Collectionsystem maintenancestaff may be typicdly divided into four spedfic aews: inspedion,
routinemaintenance, repair work, and emergencies (althoughthey shoud be aosstrained to some
extent). Theboxesbel ow describetypica equipment that inspedionandroutinemaintenance ecews
may bring into the field:

Inspection Crew Equipment M aintenance Crew Equipment
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Sewer Cleaning Equipment Sewer cleaning equipment
Video camera & equipment; usually a | Bucket machines

dedicated truck or trailer Highrvdocity cleaning machine
Flow meters or sampling devices Roddng machine

Safety harnesses and tripods Vacuum truck

Air monitoring meters (3 or 4 way) Sewer balls or scoaters

Air blower, smoke bombs Pumps and heses

Dye Portable generator with lights
Spare manhde cover and seals Ladders and asorted tods
Ladder and canvas buckets Corfined space ettry and personal
Handtods and mirrors safety equipment

Powerful lights

The auditor shoud olserve arandom sampling of inspedion and maintenance aew vehicles for
equipment as described above.

A review of the equipment and manufadurer’s manuals will aid in determining what spare parts
shouldbe maintained. The authority shoud then consider the frequency of usage of the part, how
critical the part isandfinally how difficult the part isto oltain when determining hav many of the
partto maintain. Spare parts $oud be kept in a dean, well-proteded stock room. The authority
shouldhave a procedure for determining which spare parts are aiticd. Criticd parts are those
whichare esential totheoperation d the ll edionsystem. Like eguipment andtoolsmanagement,
a tracking system shoud be in pace including pocedures on loggng ou materials, when
maintenancgersonngl must use them. The authority should be &le to producetheir spare parts
inventoryandclealy identify those parts deemed criticd. The auditor shoud review theinventory
andseleded items in the stockroom to determine whether the required number of these parts are
being maintained.

24  Sewer System Capacity Evaluation

Collectionsystem authorities sioud havein pace gorogram to periodicaly evaluate the cgadty
of the sawer system in terms of both wet and dy weaher flows. The cgadty evaluation program
should consist of ongang adivities, including flow monitoring, manhde and ppe visua
inspedions, smoke and dye testing, and CCTV. The cgadty evaluation program is aimed at
ensuringhe maintenanceof the mll edion system’scgpadty asdesigned. The cgadty evaluation
program builds upon the everyday preventative maintenance that takes place in a system.

The capacityevaluation begins with an inventory and charaderizaion d the system comporents.
The inventory should include basic information about the system:

. Population served
. Total system size in feet or miles
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. Inventory of pipelengths, sizes, materials and ages, interior and exterior condition
as available
. Inventory of appurtenancessuch asbypasses, siphons, diversions, pump stations, tide

or flood gates and manholes, etc., including size or capacity, materials and ages,
condition as available

. Force main locations, lengths, sizes and materials, condition as available

. Pipe slopes and inverts.

The system then undergoes inspections (described in sections 2.4.1-2.4.4) which serve to
continuously update and add to the inventory information. The ongoing ingpection program serves
the purpose of maintaining a database of current conditions in the collection system, helps reduce
failures by allowing minor repairsto be performed before major repairs are necessary and provides
for early identification of extraneous water entering the system.

The next step in the capacity evaluation is the identification of SSOs, surcharged lines, basement
backups and any other areas of known capacity limitations. These areas will warrant further
investigation in the form of flow and rainfall monitoring and inspection proceduresto identify and
quantify the problem. The capacity evaluation should include estimates of peak flows experienced
in the system, flow from SSOs, the capacity of key system components, and identify the major
sourcesof 1& | that contribute to hydraulic overloading events. The capacity evaluation should also
make use of the hydraulic model identified in Section 2.2.7 to identify areas with hydraulic
limitations and evaluate aternatives to alleviate capacity limitations. Short and long term
alternatives to address hydraulic deficiencies should be identified and priorities and a schedule set
for implementation.

24.1 Flow Monitoring

Fundamental information about the collection system isobtained by flow monitoring, namely how
much wastewater is conveyed through the system by pipes, pump station and force mains. Flow
monitoring will provide information on dry westher flows aswell as areas of the collection system
potentially affected by infiltration and inflow. Flow measurement may also be performed for
billing purposes, to assess the need for new sewersin acertain areaor to calibrateamodel. There
are basically three techniques for monitoring flow rates. permanent, long-term monitoring,
temporary monitoring, and i nstantaneous monitoring. Permanent installationsaredoneat key points
in the collection system such asthe entry point of a satellite collection system, pump stations, and
key junctions. Temporary monitoring consists of flow meterstypically installed for 30-90 days.
Instantaneous flow metering is performed by the operator, one reading is taken and then it is
removed.

The authority should have a flow monitoring plan that describestheir flow monitoring strategy or
should at least be able to provide the following information:
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. Purpose of the flow monitoring

. Location of all flow meters

. Type of flow meters

. Flow meter inspection and calibration frequency.

A flow monitoring plan should provide for routine inspection, service and calibration checks (as
opposed to actual calibration). In some cases, the datais calibrated rather than the flow meter. Each
meter should be checked every week. Checks should include taking independent water level (and
ideally velocity readings), cleaning accumulated debris and silt from the flow meter area,
downloading data (sometimes only once per month), and checking the desiccant and battery state.
Records of each inspection should be maintained.

Flow measurements performed for the purpose of quantifying infiltration and inflow (1&1) are
typically separated into three components: baseflow, infiltration, andinflow. Baseflow isgenerally
taken to mean the wastewater generated without any 1& 1 component. Infiltration isthe seepage of
groundwater into pipes or manhol esthrough defects such as cracks, broken joints, etc. Inflow isthe
water which enters the sewer through direct connections such as roof leaders, direct connections
form the storm drains, yard, areaand foundation drains, the holes in and around the rim of manhole
covers, etc. Many authorities add athird classification, raininduced infiltration (RIl). RIl isstorm
water that enters the collection system through defects that lie so close to the ground surface that
they are easily reached. Although not from piped sources, RII tends to act more like inflow than
infiltration.

The authority should have in place a program for the efficient identification of excessivel&I. The
program should look at the POTW, pump stations, permanent meter flows and rainfall data to
characterize peaking factors for the whole system and major drainage basins. Temporary meters
should be used on a"roving" basis to identify areas with high wet weather flows. Areas with high
wet weather flows should then be subject to inspection and rehabilitation activities.

2.4.2 Manhole and Pipeline I nspection

Visual inspection of manholes and pipelinesin the sewer system are thefirst line of defensein the
identification of existing or potential problem areas. Visua inspections should take place on both
a scheduled basis and as part of any preventative or corrective maintenance activity. Visua
inspectionsprovideadditional information concerning theaccuracy of system mapping, the presence
and degree of 1/I problems, and the physical state-of-repair of the system. By observing the manhole
directly and the incoming and outgoing lines with a mirror, it is possible to determine structural
conditions, the presence of roots, condition of joints, depth of debrisin lines, depth and approximate
velocity of flow, and location and estimated rates of any observed infiltration. The auditor should
review the records of visual inspectionsto ensure that the following information is being recorded:
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. Manhole identifying number/location
. Cracksor bregsinthemanhdeor pipe (inspedionsheds/logs sioud rerd detail s
on defects)

. Accumulations of grease, debris or grit

. Wastewater flow characteristics (e.g., flowing freely or backed up?)

. Infiltration includingaflow estimate (note the presenceof clea water in or flowing
through the manhole)

. Presence of corrosion

. Offsets or misalignments

. Condition of the frame

. Evidence of surcharge

. Atmospheric hazard measurements (especially hydrogen sulfide)

J If repair is necessary, a notation as to whether a W.O. has been issued.

Manholes shouldindergo routine inspedion typicdly every oneto five yeas. There shoud be a
baselinefor manhde inspedions, e.g., once every two yeas with problematic manhdes being
inspectednore often. The auditor shoud conduct visual observation at asmall but representative
number of manholes for the items listed above.

2.4.3 Smoke Testing, Building I nspections and Dyed Water Flooding

Smoke testing is a relatively inexpensive and quck
method of deteding I/ sources in sewer systems. |t
works best when used to deted cross conredions and, Drainage paths
point source inflow leaksSmoke testingis not used ona pondng areas
routinebasis, rather it isused when evidenceof excessves Rodf leaders
I&I arealy exists. Smoke testing is the filling d the* Celars
sewerswith smoke, such that the smoke eits through Y&d andareadrains
sewer connedions. Sewer conredions with properly” -ountain dains

. : . » Abandored buil ding sewers
waterfill ed trapswill not smoke. Trapsaretypicaly used, Faulty service connectiors.
on items such as snks which must be mnreded to the
sewerbut need atrap to prevent sewer gas from entering
theresidence Smoke testing provides pasitive proof of a building' s nontrapped conredions to
the sewer. Nontrapped conredions are typicdly downspous, driveway drains and aher
conredions where entry of sewer gasisnot a mncern and may be significant sources of inflow.
Auditors should be awartbat smoke testing is not effedive & identifying RIl when the soil over
pipes is sturated, frozen, or snow covered. Two drawbadks of smoke testing are the negative
findings do not necessarily prove that /1 problems do nd exist and the smoke’ s exit point is not
necessarily the point of inflow.

Areas Likey to be Smoke Tested
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Theauthority shoud have aregular program of smoketesting. The program shoud include public
notificaion procedures, frequency and schedule of smoke testing and procedures to record the
results.The aiuthority shoud have procedures which define how line segments are isolated, the
maximumamourt of lineto be smoked at onetime, weaher condti onsinwhich smokingiscarried
out (i.e., norain, no snow, little wind, daylight only). The results of paositive smoke tests soud
be documented with carefully labeled phdographs. Written records shoud include the
location/address along with a description of the smoking elements.

Building inspedions are sometimes condwcted as part of a smoke testing program. Building
inspectionsare sometimes the only way to find illegal conredions. However, since building
inspectiongan beresource-intensive (on bah staff andtime), they aretypicdly used oy sparingly.

Dyed water testing igsed to establi sh the conredion d afixture or apputenanceto the sewer. It
is often used to confirm smoke testing a to test fixtures that did na smoke. Asisthe cae with
smoketesting it is not used ona routine basis but rather in areas that have displayed high wet
weatheiflows. Dyed water testing can be used to identify structurally damaged manhdescreding
potentiall/l problems. Thisisac@mplished byfloodngthe aea ¢ose to suspeded manhdeswith
dyedwater and chedingfor entry of dyed water at the frame-chimney areg cone/corbel, andwall s
of the manhole. The auditor should revithe utility’s procedures on dyed water testing and the
dye testing records.

244 Closed Circuit Television Possible Defects Determined
by TV Inspection

ClosedCircuit Televison (CCTV) inspedions are an essential

toolfor ealy detedion o p_otential_probl ems. CCTV inspedigrs: Infiltration points

shouldbe dore on a routine basis as part of the preventative, Pipe corrosion
maintenanc@rogram aswell aspart of an investigationinto the. Broken pipes

cause of I&l. CCTV provides the mosimplete picture of thes Crushed pipes
structuralcondtion d the pipe that can be obtained short of* Collapsed pipes
actuallywalking through ppes of very large diameter. CCTV* Offsetjoints

however gimi nates the hazads associated with corfined spacé RO Intrusions.

entry. Televisoninspedionisacwmplished by passng a canera, spedficdly designed for sewer
inspedion, throughthe sewer. The output is displayed ona monitor and a tape is made of the
proceedingsAn additi onal benefit of TV inspedionisthat apermanent visual recordismaintained
for subsequent reviews.

House conrection leaks

The authority shoud have in pace aprogram for CCTVing. The program shoud include
frequency and schedule of CCTViagd proceduresto record the results. The program shoud be
in placewhether the utility doestheir own CCTV or contradsit out. Sewer system cleaningshoud
alwaysbe consideretlefore TV inspection in order to provide adequate clearancgnspedion
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results. Most records maintained for CCTV activities are maintained on standard logs. The logs
should include:

. Location and identification of line being televised by terminus manholes.

. Pipe size and type.

. CCTV operator name.

. Distance CCTVed

. Cleanliness of theline

. Condition of the manhole with pipe defects identified by footage from the starting
manhole

. Results of CCTV, including estimates of /1.

It should be noted that CCTV resultsare often in code. The authority should be ableto produce an
explanation of the code. Auditorsshould notethat for each pipeline inspected the videotape should
contain the entire pipeline, regardiess of its condition, to ensure the work was completed.
Operational procedures and guidelines should accompany any CCTV program.

2.45 Rehabilitation

The collection system authority should have in place a program for sewer rehabilitation. The
objective of sewer rehabilitation is to maintain the overal viability of a conveyance system. This
isdoneinthreeways: (1) by ensuringitsstructural integrity, (2) limiting theloss of conveyance and
wastewater treatment capacity through reducing infiltration and inflow (1/1), and (3) limiting the
potential for groundwater contamination through controlling exfiltration from the pipe network.
The rehabilitation program should build on information obtained as a result of al forms of
mai ntenance and observations made as part of the capacity evaluation. It is important that the
auditor gain asense of how rehabilitationisprioritorized. Thismay bestated in thewritten program
or may be obtained through interviews with authority personnel.

There are many rehabilitation methods. The choice of methods will depend on pipe size, type,
location, dimensional changes, sewer flow, material deposition, surface conditions, severity of I/l
and other physical factors. Non-structural repairs typically involve the sealing of leaking jointsin
otherwise sound pipe. Pull-through packer systems are used to test (using air pressure), inject a
variety of chemical groutsinto leaking joints, and then retest sealed joints, all without excavation.
Elastomer sealing rings may also be placed (typically in larger pipes) to sea joints. Specialized
equipment is also used to seal leaking joints in service laterals and at the point of connection of
those laterals to the sewer main.

Structural repairsinvolve either the replacement of all or aportion of a sewer line, or the lining of
the sewer. Theserepairs can be carried out by excavating (common for repairslimited to one or two
pipe segments; these are known as point repairs) or by trenchless technologies (in which repair is
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carriedou via eisting manhdes or alimited number of accessexcavations). These include slip
lining (in which a smooth plastic liner is pulled throughthe pipe), cured-in-place-pipe (CIPP)
technologiegin which aresin-soaked felt liner is "inverted" into the pipe and cured in place, and
fold-and-form techndogies (in which a heaed plastic liner isfolded, pulled into place and then
expandedind alowed to harden). A variation d dip liningis pipe bursting, in which a bursting
headis pulled throughthe eisting gpe, bursting it, and at the same time pulling a @ntinuows
replacemenpipethroughtheresulting"hoeintheground'. Thesetedindogiesall creae asmoath,
continuous, and generally leak-free "pipe-within-a-pipe".

Therehabilit ation program shoud identify the methodsthat have been used in the past, their success
ratingand methodsto be used in the future. An auditor who wantsfurther guidance on methods of
rehabilitation may consult:

. "Operationand Maintenance of Wastewater Coll edion Systems’, California State
University, Sacramento
. Existing Sewer Evaluation and Rehabilitation, WEF MOP FD-6, 1994.

Theauditor should determinethe authority’ sposition ontherehabili tation of servicelaterals. Service
laterals can constitute aserious ource of infiltration/inflow. Manholes dould not be negleded in
the rehabili tation program. Manhole wvers can allow significant inflow to enter the system because
they are often locaed in the path of surfacerunoff. Manholes themselves can also be asignificant
source of infiltration from cradks in the barrel.

The authority should be @le to produce documentation on the locaion and methods used for sewer
rehabilitation. The auditor should compare the rehabili tation accompli shed with that recommended
by the cagaaty evaluation program. Is rehabilitation taking placebefore it becomes emergency
maintenance? Arerecommendations made a aresult of the inspedions previously described being
carried out? Doesthe rehabili tation program take into acaunt the aye and condition of the sewers?
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CHAPTER 3. CHECKLIST FOR CONDUCTING EVALUATIONS

OF WASTEWATER COLLECTION SYSTEM CAPACITY, MANAGEMENT,
OPERATION AND M AINTENANCE (CM OM) PROGRAMS

The following is a comprehensive checklist to be used by the inspector in the evaluation process. It is comprised of a series of
questions organized by major categories and sub-categories. The major category isfollowed by a brief statement describing the
category. Following the sub-category is a brief clarifying statement. References are then given.

Questions are provided in atable format that includes the question, Response, and Documentation Available.
Response is completed by using information and data acquired from the data and information request, onsite interviews, and

inspections. An alternative to this processis to transmit the entire checklist to the utility and have them complete and return it
electronically.
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|. General Information

Quegtion

Response

Documentation
Available

Yes No

Size of service area (acres).

Population of service area.

Number of pump stations.

Feet (or miles) of sewer.

Age of system.

Comments.
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II. Continuing Sewer Assessment Plan

Question

Response

Documentation
Available

Yes No

Does the utility experience problems
related to 1&1? How do these problems
manifest themselves? (Manhole overflows,
basement flooding, structure, SSOs)

How does the utility prioritize
investigation, repairs and rehabilitation
relatedto| & 1?

What methods are considered to remedy
hydraulic deficiencies?

Does the plan include a schedule for
investigative activities?

Isthe plan regularly updated?

Comments:
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[11. A. Collection System Management: Organizational Structure

Question

Response

Documentation
Available

Yes No

Isan organizational chart available that
shows the overall organizational structure
of the utility?

Arethere organizational chartsthat show
functional groups and classifications?

Are up to date job descriptions avail able?

Does the organizational chart indicate how
many positions are budgeted as opposed to
actually filled?

Are collection system staff responsible for
any other duties, (e.g., road repair or
maintenance, O& M of the storm water
collection system)?

Comments:
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[I1. B. Collection System Management: Training

Question

Response

Documentation
Available

Yes No

Is there a documented formal training
program?

Does the training program include a
general training program to address the
fundamental mission, goals, and palicies of
the collection system utility?

Does the training program include
specialized technical training to address
the methods, procedures, etc. required to
perform the duties and tasks necessary for
collection system operation and
maintenance?

Do these programs have formal
curriculums?

Does On-the-Job (OJT) training use
Standard Operating and Standard
Maintenance Procedures (SOPs & SMPs)?

Is OJT progress and performance
measured?

Are operator and maintenance certification
programs used?

If yes, describe certification programs.

Does the utility have a system to track
employee training?

I11. C. Collection System Management: Communication and Customer

Service
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Question

Response

Documentation
Avallable

Yes No

What type of public education/outreach
programs does the utilit y have about user
rates?

Do these programs include communication
with groups sich aslocal governments,
community groups, the media, schods,
youth organizaions, senior citi zens?

Isthere a public relations program in
place?

Arethe anmployees of the utility trained in
public relations?

Is the public notified prior to major
construction or maintenancework?

How often does the utility communicate
with other municipal departments?

How are public complaints, regarding the
colledion system, handled?

What are the cmmmon complaints
receved?

What percentage of complaints are the
utility’s responsibilit y?

How often are these cmplaints reported?
Istherearecrd?

Does the utility have a formal procedurein
placeto evaluate and respond to
complaints?

Does the utility have a processfor customer
evaluation of the services provided?

How are cmplaint records maintained?
(i.e., computerized) Isthisinformation
used as the basis for other activities such as
routine preventative maintenance?

Comments:
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[11. D. Collection System Management: Management Infor mation Systems

Question Response Documentation
Available

Yes No

What types of work reports are prepared by
the O&M Staff?

Do the work reports include enough
information? (See example report forms)

How are records kept?

Does the utility use computer technology
for its management information system?
(Computer Based Maintenance
Management Systems, spreadsheets, data
bases, SCADA, etc). If so, what type of
system(s) does the utility use?

What kind of reports are generated from
work report data?

Comments:
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I11. E. Collection System Management: SSO Notification Program

Question

Response

Documentation
Available

Yes No

Does the utility have standard procedures
for notifying state agencies, health
agencies, the NPDES authority, and the
drinking water purveyor of overflow
events?

Are above natification procedures
dependent on the size or location of the
overflow? If so, describe this procedure.

Isthere a Standard form for recording
overflow events? Doesit include location,
type, receiving water, estimated volume,
cause?

Chronic SSO locations posted?

Comments:
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I11. F. Collection System Management: Legal Authority

Question

Response

Documentation
Available

Yes No

What types of legal documents, sewer use
ordinance, service agreements, contracts,
does the agency use to control discharges to
the system?

Does the agency use satellite collection
systems agreements? Are the agreements
easily modified? Flow based? Contain
MOM provisions?

Does the agency maintain the legal
authority to control inflow sources?

Comments:
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V. A. Collection System Operation: Budgeting

Question

Response

Documentation
Avall able

Yes No

What are the utility’s current rates?

How are user rates cal culated?

How often are user charges evaluated and
adjusted based on that evaluation?

How many rate dhanges have there been in
the last 10 years and what were they?

Does the utility recave sufficient funding
from its revenues?

Are utility enterprise funds used for non-
enterprise fund activiti es?

Does the utility budget for annual
operating costs?

Does the budget provide sufficient line
item detail for labor, materials and
equipment?

Are detail ed costs tracked for core and
non-core business srvices ddivered?

Are mstsfor colledion system O& M
separated from other utility services, i.e.,
water, storm water and treatment plants?

Do O&M managers have airrent O&M
budget data?

Are O&M staff involved in O&M budget
preparation?

How are prioriti es determined for
budgeting for O&M during the budget
process?

Does the utility maintain a fund for future
equipment and infrastructure replacement?

Does the operating budget provide for
sufficient funding to support an adequate
O&M program?

How is new work typicall y financed?
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Comments:
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V. B. Collection System Operation: Compliance

Question

Response

Documentation
Available

Yes No

Does the utility have inter-jurisdictional or
inter-municipal agreements?

Isthere a sewer-use and a grease
ordinance?

Isthere a processin place for enforcing
sewer and grease ordinances?

Are all grease trapsinspected regularly?

How does the utility learn of new or
existing unknown grease traps?

Whois responsible for enforcing the sewer
ordinance and grease ordinance? Does this
party communicate with the utility
department on aregular basis?

Arethere any significant industrial
dischargers to the system?

Isthere a pretreatment program in place? If
so, please describe.

Isthere an ordinance dealing with private
service lateral S?

Isthere an ordinance dealing with storm
water connections or reguirements to
remove storm water connections?
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V. C. Collection System Operation: Water Quality Monitoring

Question

Response

Documentation
Available

Yes No

Isthere awater quality monitoring
program in the service areas?

How many |locations are monitored?

What parameters are monitored and how
often?

Iswater quality monitored after an SSO
event?

Are there written standard sampling
procedures available?

Isanalysis performed in-house or by a
contract laboratory?

Are chain-of-custody forms used?

Comments.
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V. D. Collection System Operation: Hydrogen Sulfide Monitoring and
Control

Question Response Documentation
Available

Yes No

Are odors afrequent source of complaints?
How many?

What isthe typical sewer slope?Doesthe
utility take hydrogen sulfide crrosion into
consideration when designing sewers?

Doesthe mlledion system utility have a
hydrogen sulfide problem, and if so, does it
havein place @rrosion control programs?

What are the major elements of the utility’s
program?

Comments:
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V. E. Collection System Operation: Safety

Question

Response

Documentation
Available

Yes No

Is there a documented safety program
supported by the top administration
official?

Isthere a Safety Department that provides
training, equipment, and an eval uation of
procedures?

Areall O&M staff required to follow safe
work procedures, such as the use of
personal protective equipment (PPE),
confined spaces, lock out/tag out, trenching
and shoring policies, etc. ?

What type of safety equipment is available?
(Tripod/hoist, atmospheric testing
equipment, SCBA, lights and barricades,
exhaust fans and personal protective gear?)
Is the equipment maintained in a
convenient location and in good condition?

Isthere a permit required confined space
entry procedure for manholes, wetwells,
etc.? Are confined spaces clearly marked?

How often are safety procedures reviewed
and revised?

Are workplace accidents investigated?

How does the Administration communicate
with field personnel on safety procedures;
memo, direct communication, video, etc.?

Isthere a Safety Committee with
participation by O&M staff? How often
doesit meet?

Isthere aformal Safety Training Program?
Arerecords of training maintained?

Comments:
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V. F. Collection System Operation: Emergency Preparedness and

Response

Question

Response

Documentation
Available

Yes No

Does the facility have an emergency
response plan? A contingency plan?

Does the plan take into consideration
vulnerable pointsin the system, severe
natural events, failure of critical system
components, vandalism or other third party
events, and aroot cause analys s protocol ?

Arethere emergency operation procedures
for equipment and processes?

How does the facility track and report
emergencies?

Isthere an emergency contact list,
including telephone numbers?

Isthere a hazard classification system?
Whereisit located?

Does the facility conduct vulnerability
analyses?

Are staff trained and drilled to respond to
emergency situations? Are responsibilities
detailed for all personnel who respond to
emergencies?

Arerisk assessments performed? How
often?

Do work crews have immediate access to
tools and equipment during emergencies?

Isthere a public natification plan? If so,
does it cover both regular business hours
and off-hours?

Comments:
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V. G. Collection System Operation: Modeling

Question

Response

Documentation
Available

Yes No

Does the utility have a hydraulic Model of
the Collection system including pump
stations? What model is used?

What uses does the Model serve (predicting
flow capacity, peak flows, force main
pressures, etc.)?

Isthe modd calibrated? How? How often?

Isthe model kept up to date with respect to
new construction and repairs that may
affect hydraulic capacity?

Comments:
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V. H. Collection System Operation: Engineering- System Mapping and

As-built Plans (Record Drawings)

Question

Response

Documentation
Avallable

Yes No

What type of mapping/inventory system is
used?

Isthere a procedure for recording changes
and for updating the mapping system?

Are sawer and manhole attributes (size,
material, age, dope, invert eevation, etc.)
recrded?

Are “as-built” plans (record drawings) or
maps avail able for use by field crews in the
officeand in thefield?

Do field crewsrecord changes or
inacauracies and is there a processin place
to upcete “as built” plans (record
drawings)?

Ismapping information in a GIS?

Comments:
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V. I. Collection System Operation: Engineering - Design

Question

Response

Documentation
Available

Yes No

Is there a document which details design
criteria and standard construction details?

Islife cycle cost analysis performed as part
of the design process?

Is there a document that describes the
procedures that the utility followsin
conducting design review? Are there any
standard forms that guide the utility?

Are O&M staff involved in the design
review process?

Do design documents have established
protocol for start-up, testing and
acceptance?

Comments:
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V. J. Collection System Operation: Engineering - Capacity

Question

Response

Documentation
Available

Yes No

What procedures are used in determining
whether the capacity of existing gravity
sewer system, pump stations and force
mains are adequate for new connections?

Is any metering of flow performed prior to
allowing new connections?

Isthere a hydraulic model of the system
used to predict the effects of new
connections?

Isthere any certification as to the adequacy
of the sewer system to carry additional flow
from new connections required?

Comments:

Draft
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V. K. Collection System Operation: Engineering - Construction

Question

Response

Documentation
Available

Yes No

Who constructs new sewers? [f other than
the utility, does the utility review and
approve the design?

Is there a document that describes the
procedures that the utility followsin
conducting their construction inspection
and testing program?

Arethere any standard forms that guide the
utility in conducting their construction
inspection and testing program?

Is new construction inspected by the utility
or others?

What are the qualifications of the
inspector(s)?

What percentage of timeis a construction
inspector on site?

Isinspection supervision provided by a
registered professional engineer?

How isthe new gravity sewer construction
tested? (Air, water, weirs, etc.)

Are new manholes tested for inflow and
infiltration?

Are new gravity sewers televised?

What tests are performed on pump
stations?

Whét tests are performed on force mains?

Is new construction built to standard
specifications established by the local
utility and/or the State?

Isthere a warranty for new construction? If
so, isthere a warranty inspection done at
the end of this period?

Comments:

Draft
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V. L. Collection System Operation: Pump Station Operation

Question

Response

Documentation
Available

Yes No

How many pump stations are in the
system?

How many personnd are assigned to pump
station operations?

Are these personnel assigned full-time or
part-time to pump station duties?

Are there manned and un-manned pump
stations in the system? How many of each?

Are pump stations typically operated with
one or more pumps on standby?

What set points are established to turn the
pumps on and off?

How many times per hour do the pumps(s)
typically cycle on and off?

Comments:

Draft
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IV.L. 1. Collection System Operation: Pump Stations - I nspection

Question

Response

Documentation
Available

Yes No

How often are pump stations inspected?

What work is accomplished during
inspections?

Is there a checklist?

Arethere Standard Operating Procedures
(SOPs) and Standard Maintenance
Procedures (SMPs) for each station?

What are the critical operating
characteristics maintained for each station?
Are the stations maintained within these
criteria?

Comments:

Draft
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IV.L. 2. Collection System Operation: Pump Stations - Emer gencies

Question

Response

Documentation
Available

Yes No

Isthere an Emergency Operating
Procedure for each pump station?

Is there sufficient redundancy of equipment
in al pump stations?

Who responds to lift station failures and
overflows? How are they notified?

How isloss of power at a station dealt
with? (i.e. on-site eectrical generators,
alternate power source, portable e ectric
generator(s))

What equipment is available for pump
station bypass?

What processis used to investigate the
cause of pump station failure and take
necessary action to prevent future failures?

Comments:

Draft
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V. L. 3. Collection System Operation: Pump Stations - Emer gency
Response and Monitoring

Question Response Documentation
Available

Yes No

How are lift stations monitored?

If a SCADA system is used, what
parameters are monitored?

Comments:
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IV.L.4. Collection System Operation: Pump Stations - Recor dkeeping

Question

Response

Documentation
Avallable

Yes No

Are operations |ogs maintained for all
pump stations?

Are manufacturer’s gedfications and
equipment manuals avail able for all
equipment?

Are pump run times maintained for all
pumps?

Are dapsed time meters used to assess
performance?

Comments:

Draft
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IV.L.5. Collection System Operation: Pump Stations - Force Mains and

Air/Vacuum Valves

Question Response Documentation
Available

Yes No

Does the utility regularly inspect the route
of force mains?

Does the utility have a program to
regularly assess force main condition?

Isthere aprocessin place to investigate the
cause of force main failures?

Does the utility have aregular
mai ntenance/inspection program for
air/vacuum valves?

Have force main failures been caused by
water hammer?

Comments:
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V. A. Collection System Maintenance: M aintenance Budgeting

Question

Response

Documentation
Available

Yes

No

How does the collection system utility track
yearly maintenance costs?

Is there a maintenance cost control system?

Are maintenance costs devel oped from past
cost records?

How does the utility categorize costs?
Preventive? Corrective? Projected Costs?
Projected Repair?

How does the utility control expenditures?

Draft

September 30, 2000




Evaluating CMOM Programs for Sanitary Sewer Collection Systems Draft
V. B. Collection System M aintenance: Planned M aintenance

Question Response Documentation
Available

Yes No

Are preventive maintenancetasks and
frequencies establi shed for all pump
stations and equipment?

How were preventative maintenance
frequencies establi shed?

What percentage of the operator’stimeis
devoted to planned as opposed to
unplanned maintenance?

What predictive maintenance techniques
areused as part of PM program?

Isthere aformal procedureto repair or
replace pump stations and equipment when
useful lifeisreached?

Has an energy audit been performed on
pump station eledrical usage?

Is an adeguate parts inventory maintained
for all equipment?

Is there a sufficient number of trained
personnd to properly maintain all stations?

Who performs medchanical and eledrical
maintenance?

Arethere Standard Maintenance
Procedures (SMPs) for each station?

Comments:
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V. C. Collection System Maintenance: Maintenance Scheduling

Question Response Documentation
Available

Yes No

Does the utility plan and schedule
preventive and corrective maintenance
activities?

Isthere an established priority system?
Who sets priorities for maintenance?

I's maintenance backlog tracked?

How is O&M performance tracked and
measured?

Is maintenance performed for other public
works divisions?

How are priorities determined for this
work?

How is this work funded?

Are maintenance logs maintained for all
pump stations?

Comments:
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V. D. Collection System Maintenance: M aintenance Right-of-Way

Question

Response

Documentation
Available

Yes No

Does the utility perform scheduled
maintenance on Rights-of-Way and
Easements?

Does the utility monitor street paving
projects?

Does the utility have a program to locate
and raise manholes (air valves, etc) as
needed?

How are priorities determined?

How is the effectiveness of the
maintenance schedul e measured?

Comments:

Draft
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V. E. Collection System Maintenance: Sewer Cleaning

Question

Response

Documentation
Available

Yes No

Isthere aroutine schedule for cleaning
sewer lines on a system wide basis, e.g., at
the rate of once every seven to twelve years
or arate of between 8% and 14% per year?

Isthere a program to identify sewer line
segments that have chronic problems and
should be cleaned on a more frequent
schedule?

Are stoppages diagnosed to determine the
cause?

Are stoppages plotted on maps and
correlated with other data such as pipe size
and material, or location?

Comments:

Draft
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V. E. 1. Collection System Maintenance: Sewer Cleaning - Cleaning

Equipment

Question

Response

Documentation
Avall able

Yes No

What type of cleaning equipment does the
colledion system utility use?

How many cleaning units of each type does
the utility have? \What is the age of each?

How many cleaning crews and shifts does
the utility employ?

How many cleaning crews are dedicated to
preventative maintenance deaning?

How many cleaning crews are dedicated to
corredive maintenance deaning?

What has the utility’s experience been
regarding pipe damage caused by
mechanical equipment?

Whereisthe eyuipment stationed?

Comments:

Draft
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V. E. 2. Collection System Maintenance: Sewer Cleaning - Chemical

Cleaning and Root Removal

Question

Response

Documentation
Available

Yes No

Does the utility have aroot control
program?

Are chemical cleaners used?

What types of chemical cleaners are used?

How often are they applied?

How are the chemical cleaners applied?

What results are achieved through the use
of chemical cleaners?

Comments:

Draft
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V. F. Collection System Maintenance: Emergency Maintenance

Question

Response

Documentation
Available

Yes No

Isthere an established written Emergency
Response Plan?

What type of emergency maintenance
equipment does the utility have available?

How quickly can the utility access that
equipment in case of an emergency?

Does the utility have proceduresto
minimize the volume of untreated
wastewater transmitted to the affected
portions of the collection system?

Does the utility have a program to monitor
water bodies affected by wastewater
overflows?

Does the utility have proceduresto
investigate the cause of a wastewater
overflow?

Does to utility have procedures to limit
public access to and contact with areas
affected by wastewater overflow?

Does the utility have procedures to provide
expedient public notice?

Draft
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V. G. Collection System Maintenance: Parts|nventory

Question

Response

Documentation
Available

Yes No

Does the utility have a central location for
the storage of spare parts?

Have critical spare parts been identified?

Does the utility maintain a stock of spare
parts on its maintenance vehicles?

What method(s) does the utility employ to
keep track of the location, usage, and
ordering of spare parts? Are parts logged
out when taken by maintenance personnel
for use?

Does the utility salvage specific equipment
parts when equipment is placed out-of-
service and not replaced?

How often does the utility conduct a check
of the inventory of parts to ensure that their
tracking system is working?

Who has the responsibility of tracking the
inventory?

What other procurement methods are
availableto O&M staff for non-stock
material S?

Comments:

V. H. Collection System Maintenance: Equipment and Tools

M anagement
Question Response Documentation
Available
Yes No

Istherealist of equipment and tools used
for operation and maintenance?
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Do personnel fed they have accessto the
necessary equipment and todsto do all
aspeds of operation and maintenance of
the wlledion system?

Isthere accessto suitable equipment if the
utility’s equipment is down for repair?

Does the utility own or have accessto
portable generators?

Where does the utility store its equipment?

Is a detail ed equipment maintenancelog
kept?

Are written eguipment maintenance
procedures avail able?

What isthe procedure for equipment
replacement?

Arethe services of an in-house vehicle and
equipment maintenance services used?

What is the typical turnaround time for
equipment and vehicle maintenance?

Draft

September 30, 2000




Evaluating CMOM Programs for Sanitary Sewer Collection Systems

Draft

VI. A. 1. Management Information Systems. Performance I ndicators

Refer ences:

Question

Response

Documentation
Avall able

Yes No

How many sanitary sewer overflows
(S0s) have ocaurred in the last year? Is
thereareard?

Do SS0s ocaur from manholes, pump
stations or structural bypasses?

Arethere areas that experience basement
or stred flooding?

How many SSOs have reached “W aters of
the US’? Istherearecrd?

Whét is the per capita wastewater flow for
the maximum month and maximum week

or day?

What is average annual influent BOD?

What istheratio d maximum wet weather
flow to average dry weather flow?

What is the annual number of overflows,
and what is the cuse (i.e. blockage, pump
malfunction, overloaded sewer,
construction damage, etc.)?

What is the annual number of mainline
sewer cave-ins? What was the cuse (i.e.
pipe rrosion, leaks, etc.)

What other types of performanceindicators
doesthe utility use?

Draft
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VII. A. Sewer System Capacity Evaluation: Internal TV Inspection

Question Response Documentation
Available

Yes No

Does the utility useinternal T.V.
inspection? If so please describe the

program.

What percent of the system has been
televised as part of the capacity evaluation?
As part of the SSES?

What defects were identified and how were
they classified, i.e., structural, infiltration,
lateral connections, an operational such as
grease and roots?

What follow-up actions were performed in
response to deficienciesidentified in TV
inspections?

Were operational defects used to establish
PM tasks and frequencies?

Comments:
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VII. B. Sewer System Capacity Evaluation: Survey and Rehabilitation

(general)

Question

Response

Documentation
Avallable

Yes No

Have SES s been performed in the past?
If s0, is documentation avail able?

Has any sewer rehabilit ation work been
donein the past 15 years? If so, please
describe?

Does the utility have standard procedures
for performing SES work?

Do the SES reportsinclude
recommendations for rehabilit ation,
replacement, and repair?

Were defeds identified in the SEES
repaired?

Does the utility have a multi-year Capital
Improvements Program that includes
rehabilit ation, replacement, and repair?

How are prioriti es establi shed for
rehabilit ation, replacement, and repair?

Has the utilit y establi shed schedules for
performing recommended rehabilit ation,
bath short term and long term?

Has funding been approved for the
recommended rehabilit ation?

to asessthe successof the rehabilit ation?

Is post rehabilit ation flow monitoring used

Comments:

Draft
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VII. C. Sewer System Capacity Evaluation: Sewer Cleaning Related to I/l
Reduction

Question Response Documentation
Available

Yes No

Are sawers cleaned prior to flow
monitoring?

Are sewers cleaned prior to internal T.V.
inspection?

When cleaning, is debris removed from the
system?

Comments:

Draft 3- 43 September 30, 2000



Evaluating CMOM Programs for Sanitary Sewer Collection Systems

Draft

VII. D. Sewer System Capacity Evaluation: Flow Monitoring

Question

Response

Documentation
Available

Yes No

Does the utility have a flow monitoring
program? If so, please describe.

Number of permanent meters? Number of
temporary meters?

What type(s) of meters are used?

Number of rain gauges?

How is flow data used?

Comments:

Draft

September 30, 2000
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VII. E. Sewer System Capacity Evaluation: Smoke Testing and Dyed

Water Flooding

Question

Response

Documentation
Available

Yes No

Does the utility have a smoke testing
program to identify sources of inflow and
infiltration into the system? If so please
describe. Isthe program routine of only
emergency?

Does the utility have a dyed water flooding
program to identify suspected sources
(indirect connections) of inflow and
infiltration into the system when smoke
testing yields inconclusive results? If so
please describe.

What follow-up occurs as a result of
positive results for smoke or dye testing?

Is there a data management system for
tracking these activities?

Is there a document that describes the
procedures that the utility follows? Are
there any standard forms?

What percent of the system has been smoke
tested to date as part of the capacity
evaluation? As part of the SSES?

Comments:

Draft
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VII. F. Sewer System Capacity Evaluation: Manhole | nspection

Question

Response

Documentation
Available

Yes No

Does the utility have a routine manhole
inspection and assessment program?

What is the purpose of the ingpection
program?

Are manhol es susceptible to inflow
identified and inspected on aregular
frequency?

Is there a data management system for
tracking manhol e inspection activities?

What triggers whether a manhole needs
rehabilitation?

Does the utility have a multi-year Capital
Improvements Program that includes
rehabilitation, replacement, and repair of
manhol es?

How are priorities established for
rehabilitation, replacement, and repair of
manhol es?

Has the utility established schedules for
performing rehabilitation, both short term
and long term of manholes?

Has funding been approved for the
rehabilitation of manholes?

Comments:
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VIII. A. Rehabilitation: Manhole Repairs

Question

Response

Documentation
Available

Yes No

What rehabilitation techniques are used for
manhole repairs?

How are priorities determined for manhole
repairs?

What type of documentation is kept?

Does the utility use manhole inserts?

Arethey used system wide or only on low
lying manholes?

Comments:
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VIII. B. Rehabilitation: Mainline Sewers

Question

Response

Documentation
Available

Yes No

What type of main linerepairs has the
utility used in the past?

Does the utility currently use any of above
techniques for main linerepairs? What
other techniquesisthe utility presently
using?

How are priorities established for main line
repairs?

What type of follow-up is performed after
therepair (e.g., CCTV)?

Comments:
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APPENDIX A
COLLECTION SYSTEM PERFORMANCE INDICATOR DATA
COLLECTION FORM

l. General Information
A. Agency Name

B. Agency Address

Street
City State
Zip C. Contact Person
D. Telephone: Voice Fax
_ E-Mail
E. Data provided for latest fiscal/calendar year, 19

. Collection System Description

A. Service Area Square miles
. Population Served
. System Inventory
Miles of Miles of force Number of Number of Number of Number of
gravity sewer main maintenance | pump stations siphons air, vacuum,
access or air/vacuum
structures relief valves
D. Number of Service Connections:
Residential Commercial Industrial Total

E. Lateral Responsibility (check one)
1. At main line connection only
2. From main line to property line or easement/cleanout
3. Beyond property line/cleanout

4. Other

F. System combined (storm and sanitary)? Yes _  No __ Ifyes, %
combined

G. Average Annual Precipitation inches

H. System Flow Characteristics (total for service area)
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Peak Dry Weather Flow (MGD)

Peak Wet Weather Flow (MGD)

Average Daily Flow (MGD)
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Ill.  Special Conditions

A. Indicate local conditions that are accounted for during design,
construction, operation, and maintenance of the collection system.
. Precipitation: Yes No If yes, provide brief
explanation
. Terrain: Yes No If yes, provide brief explanation
. Soils: Yes No If yes, provide brief explanation
4, Temperature: Yes No If yes, provide brief
explanation
5. Groundwater: Yes No If yes, provide brief
explanation
6. Geology: Yes No If yes, provide brief explanation
7. Other:
B. Is corrosion a significant problem? Yes No
1. Is there a corrosion control program in place? ) Yes
No
C. Is odor a significant problem? Yes No
1. Is there an odor control program in place? Yes No
. Is grease a significant problem? Yes No
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1. Is there a grease control program in place? Yes No
E. Are roots a significant problem? Yes No
1. Is there a root control program in place? Yes
No
IV.  Age Distribution of Collection System
Age Gravity Sewer, miles Force Mains, miles or Number of Pump
feet Stations
0 - 25 years
26 - 50 years
51 - 75 years
> 76 years
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V. Size Distribution of Collection System
Diameter in inches Gravity Sewer, miles Force Mains, miles or feet
8 inches or less
9 - 18 inches
19 - 36 inches
> 36 inches
VI. Distribution of Gravity Sewer By Material
A. Vitrified Clay Pipe (VCP) Miles
B. Reinforced Concrete Pipe (RCP) Miles
C. Unreinforced Concrete Pipe (CP) Miles
D. Plastic (all types) Miles
E. Brick Miles
F. Other Miles
G. Other Miles
H. Other Miles
VII. Distribution of Force Mains By Material
(circle
one)
A. Reinforced Concrete Pipe (RCP) miles or
feet
B. Prestressed Concrete Cylinder Pipe (PCCP)
miles or feet
C. Asbestos Cement Pipe (ACP) miles or feet
D. Polyvinyl Chloride (PVC) miles or
feet
E. Steel miles or feet
F. Ductile Iron miles or
feet
G. Cast Iron miles or feet
H. Techite (RPMP) miles or feet
l. High Density Polyethylene (HDPE) miles or
feet
J. Fiberglass Reinforced Plastic (FRP) miles or
feet
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K. Other miles or
feet
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VIIl. Preventive Maintenance of System
A. Physical Inspection of Collection System, Preventive Maintenance
Inspection Activity Total Annual Labor Total Completed Crew Size (s)
Hours Expended for (Miles of Pipe or
This Activity Manholes Inspected
Annually)
CCtvVv
Visual Manhole
Inspection, Surface
Only
Visual Manhole
Inspection, Remove
Cover
Visual Gravity Line
Inspection, Surface
Only
Visual Force Main
Inspection, Surface
Only
Other (Sonar, etc.)
B. Mechanical and Hydraulic Cleaning, Preventive Maintenance
Cleaning Total Annual Total Annual Total Miles Crew Size (s) | Range of Pipe
Activity Labor Hours Labor Hours Cleaned Diameters
Expended for Expended for Annually Cleaned

This Activity

Scheduled PM

Hydraulic Jet

Bails, Kites,
Scooters

Combination
Machines

Rod Machines

Hand Rodding

Bucket
Machines
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Chemical
Root Control

Chemical or
Biological
Grease
Control
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IX. Dry Weather Stoppages

Number of stoppages, annually
Average time to clear stoppage
Number of stoppages resulting in overflows and/or backups annually
Total quantity of overflow(s)

Is there an established procedure for problem diagnosis? Yes _ No
Are future preventive measures initiated based on diagnosis? Yes _ No
What equipment is available for emergency response?

PMmMOOw>

X. Repairs and Rehabilitation, Proactive
Number of annual spot repairs identified
Number of annual spot repairs completed
Percent of spot repairs contracted
Number of manholes identified for rehabilitation
Number of manholes rehabilitated annually
Percent of manhole repairs contracted
Feet of main line needing rehabilitation
Feet of main line rehabilitated
Percent of main line rehabilitation contracted
Number of manholes scheduled for rehabilitation under Capital Improvement

Program (s)

K. Feet of main line scheduled for rehabilitation under Capital Improvement Program (s)

—cmIemMmMUowmy

XIl. Repairs and Rehabilitation, Reactive
A. Number of annual line features
B. Number of line repairs

XIll. Pump Stations
A. Number of pump stations inspected
1. Frequency of inspections (daily, every other day, weekly)
Number of inspection crews
Crew size
Number of pump stations with pump capacity redundancy
Number of pump stations with backup power sources
Number of pump stations with dry weather capacity limitations
Number of pump stations with wet weather capacity limitations
Number of pump stations calibrated annually
Number of pump stations with permanent flowmeters
Number of pump stations with remote status monitoring
Number of pump stations with running time meters
Number of mechanical maintenance staff assigned to mechanical maintenance

FRSTIOMMOOW

Number of electrical maintenance staff assigned to electrical maintenance

N. Total labor hours scheduled annually for electrical and mechanical PM tasks
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0. Total labor hours expended annually for electrical and mechanical PM tasks
XIll. Pump Station Failures, Dry Weather
A. Number of failures resulting in overflows/bypass or backup, annually
B. Total quantity of overflow/bypass Gallons or MG
C. Average time to restore operational capability hours
D. Total labor hours expended for electrical and mechanical corrective maintenance
tasks
E. Is failure mode and effect diagnosed? Yes _ No __
F. Are future preventive measures initiated based on diagnosis? Yes _ No __
G. What equipment is available for emergency response?
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XIV. Force Mains

A. Force mains inspected annually miles or feet (visual surface inspection
of alignment)

B. Force mains monitored annually miles or feet (pressure profile,
capacity)

C. Number of force main failures annually

D. Cause(s) of force main failures

XV. Air Relief/Vacuum Valves

A. What is frequency of valve inspections?

B What is frequency of PM (backflushing, etc)?

C. Number of annual valve failures

D Cause(s) of valve failures

XVI. System Operation and Maintenance Efficiency

A. Total full time or full time equivalent staff assigned to O & M (excluding
administration staff but including line managers, supervisors)

B. Total estimated labor hours actually expended for active O & M tasks (this is the total
above less hours for sick, vacation, holidays, training, breaks, etc., not directly
related to performing O & M tasks)

XVII. Level of Service

A. Average annual rate for residential users

B. Rate based on: water consumption Flat rate Other

C. Number of complaints annually

D. Number of complaints that are agency responsibility

E. Number of public health or other warnings issued annually

F. Number of claims for damages due to backups annually

G. Total cost of claims settled annually

XVIIL. Financial

A. Total annual revenue received from wastewater
1. 9% of revenue for long-term debt
2. 9%, of revenue for treatment and disposal
3. 9% of revenue for collection and conveyance

B. Current value of collection system assets

C. Annual O & M expenditure

D. Annual CIP expenditure for repair, replacement, or rehabilitation
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E. Annual O & M training budget
F Total number of O & M personnel (including administrative in O & M department)

Number of personnel with collection system certification
Number of personnel qualified for collection system certification

T o

Amount of O & M budget allocated for contracted services
Hydroflush cost per foot
Rodding cost per foot
Bucketing cost per foot
CCTV cost per foot
Spot repairs, cost each

Z=rxe-
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XIX. Safety
A. Total labor hours assigned to O & M
B. Number of lost time injuries
C. Total lost time days
D. Total cost of lost time injuries

XX. Regulatory

Total number of violations issued annually
Total cost of fines paid annually
What is minimum reportable quantity in gallons?
What is time reporting requirement?
Number of annual WWTP upsets due to wet weather flow

moow>

XXIl. General

Has SSES been performed on system? Yes No
Total O & M positions currently budgeted
Total O & M positions currently filled
Is computerized maintenance management system (s) used for O & M managing?
Yes No

Is GIS system used for O & M managing? Yes No

oow>

m

XXIl. Procedures or Other Documentation Available

A. Overflow, bypass and containment Yes No
B. Problem evaluation and solution Yes No
C. Cleanup procedure Yes No
D. Failure mode and effect procedure Yes No
E. O & M budget process Yes No
F. O & M budget with line item detail Yes No
G. Long-range CIP planning for system expansion, rehabilitation, and replacement Yes
_No
H. Is there a written procedure for cleanup to mitigate effect of overflow? Yes No
l. Is there a written procedure for containing overflows and bypasses? Yes No
J. Is there an established procedure for containing overflows and bypasses? Yes
No
K. Is there an established procedure for problem evaluation and solution? Yes
No
L. Is there an established procedure for cleanup to mitigate effect of overflow? Yes
No
M. Is there a grease control program? Yes No
N. Is there a pretreatment program? Yes No
0. Is there a private source 1/1 reduction program? Yes No
P. Do you have chronic O & M problems that are designed into your system? Yes
No

If yes, provide brief description
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Q.

R.

Do you have chronic O & M problems that are constructed into your system? Yes
No If yes, provide brief description

How would you rate your construction inspection program?
Very effective Needs improvement Poor

XXIIl. Definitions/Clarifications

A

Maintenance access structures, most commonly manholes, in your system that are
incorporated into your O & M program.

Pump capacity redundancy is the ability to maintain pumping at design capacity with
the largest pump out of service.

Remote status monitoring is any remote monitoring system such as alarm telemetry
or SCADA that provides remote pump station status information.

You will notice that in the section on stoppages and pump station failures, we are
asking for dry weather incidents only. Dry weather system performance is a good
indicator or effectiveness of O & M program. If you have wet weather information that
you wish to provide also, please do.

Under the Special Conditions sections we are identifying conditions that are present
in your system that require consideration during design, construction, and O & M of
your system.

Any of the questions dealing with labor hours are designed to determine total labor
hours irrespective of crew size or crews that are only assigned to cleaning, for
example, less than full time.

Our goal is to obtain data that can be or are standardized and that are accurate. We
also realize that some data may not be available; however, data can be accurately
estimated. If you estimate data please follow with an (E).

If data is not available please indicate “NA.” If data does not apply to your system,
please indicate by “DNA.”

Failure mode and effect refers to any established procedure you have to diagnose
system failures to determine the cause and effect of the failure. This can apply to
crews clearing stoppages or to pump station failures.

Pump station inspection (XII) means scheduled inspection by operators to verify
station operation and perform PM. It excludes electrical or mechanical craft
maintenance.

Stoppage in section IX refers only to stoppages other than pump stations. Pump
stations are covered in Section XIIl. Backup in this case refers to a basement or other
structure backup as opposed to main line sewer backup.
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XXIV. Additional Comments

Draft A- 15 September 30, 2000



	Exhibit C Part 3.pdf
	Page 1


